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EDF Title: TSF-26 EXCAVATION QUANTITIES CALCULATIONS
Project No.: 2000-096 TProject Title: OU 1-10, TSF-26 REMEDIATION
Project Specific Activity: EXCAVATION QUANTITIES CALCULATIONS
Problem Statement:

Calculate the Excavation and Fill Quantities for the PM-2A Tanks Site - TSF-26 (V-13 [East Tank] and V-14 [West Tank]}
Remedial Action Operations. Includes the following breakdown of material types:

o  Excavated “Clean Mzterials” [No Radiological Contamination above Established Limits] - Stockpiled at Site

o Excavated “Contaminated Materials” [Radiclogical Contamination above Established Limits] - Disposed of at ICDF
«  Required Imported Engineering Backfill Materials

¢ Required Imported Topsoil

Summary of Conclusions:

TSE-26 Site:
e  Excavated “Clean Materials” ==> 5,302 cubic yards
+  Excavated “Contaminated Materials” => 164 cubic yards
e Imported Engineering Backfill Materials == 13,404 cubic vards
¢ Imported Topsoil = 1,103 cubic yards
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EDF Title: TSF-26 EXCAVATION QUANTITIES CALCULATIONS EDF No.  096-001-

Project No.: 2000-096 Rev. No.: 0
Project Title: OU 1-10, TSF-26 REMEDIATION Page 2of4
Prepared by: D.J. Kenoyer Date: 15-Jul-03  Checked by: Date:
PROBLEM STATEMENT:

TSF-26 Site Remediation Operations require the removal of overburden above the PM2A Tanks [V-13
(East Tank) and V-14 (West Tank)] and concrete cradle system. The excavation must be sized sufficiently
large to allow all remedial operational activities to be performed including:

s  Demolition of Tanks themselves

o  Placement of Containment Structures

e  Placement of Waste Removal Equipment

e Eguipment and Personnel Access

ASSUMPTIONS:
The assumptions utilized in the performance of these calculations are outlined below:

o Soil Classification Allows the Utilization of 1:1 Side Slope due to Soil Cohesion and Stability {Conclusion
from soil sampling radiclogical survey data - accomplished in May 2003 by BBWI]

e  General PM2A Site within the Fenced Perimeter was Previously Excavated to a depth approximately 5°0”
below “Surrounding Grade” [Excavation to existing surface elevation to spring line of tanks approximately
16°0"]

*  Only 3.0% of the PM2A Mass Excavation considered “Contaminated” and must be packaged in Roli-Off
Containers with “Burrito Bag Liners” [Conclusion from soil sampling radiological survey data -
accomplished in May 2003 by BBWI]}

e  Compaction Factor of 7.0% was utilized in calculating the cubic yards of Engineered Backfill Materials
needed to be imported from TAN Pit [located North of SMC]

o  Compaction Factor of 5.0% was utilized in calculating the cubic yards of Topsoil Materials needed to be
imported from TAN Pit [located North of SMC]

REFERENCES:

CALCULATIONS / ANALYSIS:
See Attached Excel Spreadsheet Calculations based upon PM2A Site Physical Configuration and above
stated considerations for excavation sizing development.
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INEEL BBWI RFP-394 RD/RA Work Plan for WAG [-10 ==> PM2A Tanks - Excavation Quantities Calculations -

WAG 1-18 Sites TSF-26, TSF-03, and WRRTF-01

Addificat Break oty 26-dup-03. t iy DJ Keaoyer, Cheelsad by

Chesked 909 Design - 26-Fun-03, D) Kesaver. Verificd iy Sz Dustic

Assumedd Average Denth of Exeovated argn frow PMIZA Siw === 54
o farav el Vet pepuied €or Crame 7 Side Shupes 1:1 ¥5. previons 1.5

Eust Section of PM2A (PM2A4 Excavatior Eastern Edge to East Site Boundary Fence}

Description width length depth Aren voleme
{listez] feey) [quare fee) {cubiz feet} (eubic yevdsy
Mass Backfill - Total Area 144.0 1920 5.0 27.648.0  138,240.0 5,120.8 7% Compaction
Mass Back Rl - Tota] Area .0 1910 36 27,6485 28440 30720 - 3.287.0 ImFilt
Crane Lifiing Platform - Gravel 60.0 70.0 - 4,200.0 - - Gravel -
Mass Beckfil! - Engmesred Materials 23,4450  138,240.0 5,120.¢¢  Backhil 3.473.4
West Seciion of PM2A (PMZA Excavation Western Edge m West Siie Boundary Fence)
Descriprion widih lengtiz depth Area volume
fEneal feet} {square feet) feubic feet) Veubic yards}
Mass Backéill - Area | 840 216.0 50 18,1440 90,720.0 3,360.0 7% Compuction
Mass Backdill - Azea 1 84.0 2160 A0 18,1440 S44320 2.016.0 2,157.1 Bkl
Mass Backfill - Area 2 36.0 90.0 50 3,240.0 16,200.0 600.0
Masz Backfill - Area 2 6.0 200 0 3.240.0 97208 260.0 360.0 IntFill
21,384.0  106,%20.0 3.950.0
Crane Lifting Platform - Grave] 60,0 ] - 4,200.0 - - Gravel -
Mass Backfill - Engineered Materials 17,1834.0  105,920.0 3,960.0 Backfill 4,237.2
Muin Excavation Section of PM2A (PM24 Excavation)
Descrintion +kith lengzh depth Asea volume
fineat feet! {spunre fred {cubic Yerth feublc yards)
Mass Backfill - Area 1 114.0 200 5.0 13,6800 68,4000 2,5333 7% Compaction
Mass Backfill - Area 2 340 78.0 30 4,2128 21,0600 780.0
Mass Backfill - Area 3 24.0 300 5.0 720.0 3,600.0 133.3
18,5120 93,0600 3.446.7  Backfill 3,687.9
PM2A Mair Area - Within Site Boudary Fence
Description witth length deptk Aree valume
. (inaad faet) . . feguare feet)  fewbic fzfu feubic yards}
Topsoil - 4rea 1 - North Section 130.0 3570 8.5 46,4100 23.205.0 859.4 5% Compacuon
Tapsoil - 4rea 2 - South Sectian 575 153.F 0.5 10,361.3 5.180.6 181.9
56,7713 28,385.6 1,051.3  Topsoil 1,103.9
Ciravel - cubic yards
Beekiill 13,403.5 cubic yards
Topsoil 1,J03.9 cubic yards
Uneehed $it%s Doghs - I6-Jon-05, BY Kesover. ¥ etified by Shier Disiin
Mo Likerin Backtill Operations - Stockpitiny ONLY
Excavtion Spoils Pite Configuration
Description Slope width length depth Area valiame
L = . r_‘Tul:.-t_I _t:'z_rr)__ o fiﬂ:ﬂ:z. fzq} (cnb_i: feet) - (eubicymts, .
Excavation Spoils Pile Ne. 1 - Located in Southwestern Corner T
- Bottom 750 140.0 16,500.0
- Ton 16 35.0 1060 3,500.0
i1 stopes 200 7,000.0  14(,000.0 51852 51852 Stockpile- ]
Excavation Spaolis Pile No. 1 - Located in Sputhwestern Corner - Afcer Initial Fill 30" of Western Area
- Buttom 750 1408 10,560.0
-Tap ‘10 57.0 1220 68540
1:1 sepes oI E,727.0 TE,543.0 2.909.¢ 25171 Totesm Fill 30" Western Arza
2.345.5
Excavation Spails Pile No, 2 - Located in Northeastern Corner
- Bottom 60.0 100.0 6,000.0
- Tap . 1.0 60.0 100.0 6,000.0
- 6,000.0 - - - Stackpile 2
51832 Srockpile Totals
PM2A Tauk Excavation ==—> 5465.6

Additions! Braakdnwn of Quantities, 15-Mar-ll3. prepared by D Kenayer, Checked by
Oheckied 3U% Besign - 178ay-02. 10] Kenoyer, Verified by Shaun Dustin
= Nlangail §.0:1 Sidc Siopes Vinail Sojte Geolagic Dnta Neevived, Reviewad, avd Encineering Apaiysis ¥orformed

Main Exeavation with 1.0:1 Side Slopes

Deseriprion Stops widdth length depth Aree volume
{linzal feer) (tguare fee)  (eubic feet)
Main Tank Excavation
- Bottom 59.0 85.0 5.015.0
-Top 1.00 91.0 138 10,647.0
1688 7.831.0 1252960
PM1A Tank Volumes rumber  digmetzr length exposed
Taoks 2 12.5 55.0 0.5 (6,749.5)
Access Manho.es 2 335 126 j i} (576.2}
Nore I

fexbic yasds)

4,640.6

(250.0)
(211}
@iy
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Ramp

- Bottom 12.0 96.0 1,152.0

-Top Loo 3.9 96.0 3,833.0
16.0 24925 19.940.1

Soil Expansion Factor ==> 10%
Minimum Required Impor: for Engineering Materials ===>
Waste Boxes far G d Soil R, ! Operati
height width lengih capdcitp cubic feet

Standard Steel Box 4.0 4.0 6.0 10000 1bs 96.0
Fabric Soil Sacks 6.0 6.0 100 25000 Jbs 360.%
Roll-Off Container Liner: 35 7.2 220 Tbs 5513

Excavated Soil & Previously Excavated Soil Volume =—=>
Wastc Expansion Factor ===> 7.0% Estimated Expanded Waste Volume ===>
Asvumed Percontage of PA24 Sofl Exeanvatien of Radislogicelly Contaminated Soils

Astumed Percemuage ==> 30%

Number of Standars. Steel Boxes Required ===>
Cost for Standard 4'0" x 40" x 6'0" Steel Waste Contairer at the INEEL ===>
Estimated Cost for Steef Waste Containers ===>

Number of Standard Soil Sacks Required =—>
Cost for Standard Seil Sack Container at the INEEL ==>
Estimated Cost for Fabric Waste Containers —=>

Number of Standard Roli-Off Containers Regquired ===>
Caost for Standard Roli-Off Container at the INEEL =—=>
Cnst for Standard Rol-Off Container Liner at the INEEL =—>
Estimated Cost for Roll-Off Waste Container Liners =>

Cost for Standard Roll-Off Contminer - RENTAL Fees ==—>
Staniard Roll-Off Container - REQUIRED ===>

Estimarted Cost for Roll-Off Waste Containers w==>
Estimated Total Cost for Roll-Off Waste Containers =—>

Notes

1 perthe EGG-2236 FINAL Report D&ED of TAN PM-A System, March 1983 / Figure 2-7. Amangement of PM-2A holding tenk manwey
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738.5
51080
3574
5,465.6 Bad{ﬁll 5.465.6
h Grg\;gl ) ~
Backfill 18.869.1
Tepsoit 1,£03.9
erbic yards
3.6
13.3
20.4
5,108.0 cubic yards
54656 cubic yurds
1648 cubic yards
-3
1,540 each §7
$ 55000  each § 550.00
3 847,000 S 2,850
410 each 18
3 300.00_ each § 30000
5 123,000 3 3,400
270 each 12
3 - cxch 3 -
s 250,08 each $ 250,00
3 67,500 3,000
N - perweek  § -
270 cach 12
S - 5 -
$ 67,500 3.000

cubic yards
cubic yards
cubic yards
cubic yards

each - RoliofT Containers Staged Required
ecl: - Rolloff Contatners Staged in NE Comer

each
each

each
each

cach
each
each

per week
each
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EDF Title: TSF-26 WASTE STREAM QUANTITIES CALCULATIONS

Project No.: 2000-096 Project Title: OU 1-10, TSF-26 REMEDIATION

Project Specific Activity: WASTE STREAM QUANTITY CALCULATIONS

\Problem Statement:

Calculate the Waste Stream Quantities for the PM-2A Tanks Site - TSF-26 AOC (Area of Contamination) (V-13 [East
Tank} and V-14 [West Tank]) Remedial Action Operations, Includes the following breakdown of Waste types:

MLLW - Soil [Contaminated Soils]

MLLW - Debris {Contaminated Piping, Metals, PPEs, Rags, Other Disposable Items, etc.]

MLLW - Sludge / DE Waste [Waste from Tanks V-13 & V-14]

MLLW - Liquid [Decontamination Water from Sampling and Equipment Decontamination Opetations]

MLLW - Debris [PM2A Tanks)

MLLW - Debris [Decontamination of Support Equipment and Ancillary Systems - RUBB Enclosures, Vacuum System, etc]

Summary of Conclusions:

TSF-26 Site:
s MLLW - Seoil => 164 cubic yards
s  MLLW - Debris => 393 cubic feet
¢ MLLW - Sludge/DE Waste  ==> 6,020 gallons / 804.4 cubic feet
¢ MLIW - Liquid ==> 375 gallons
o  MLLW - Debris [PM2A Tanks] ==> 165 cubic feet MINIMUM / 2,281 cubic feet MAXIMUM
s  MLLW - Debris => 539 cubic feet

REVIEW AND APPROVAL SIGNATURES:

TYPED NAME/ORGANIZATION SIGNATURE DATE
PREPARED BY: D. I. Kenoyer
&k 7

CHECKED BY: / /

/ enn Swamer IO/Q? A
INDEPENDENT 4
REVIEWER Y. -Ax
APPrer e

Goaey Mlszsdn /2 :/c3
Distribution:

Registered Professional Engineer's Stamp (if required)




EDF Title: TSF-26 WASTE STREAM QUANTITIES CALCULATIONS . EDFNo.  096-0¢

Project No.: 2000-096 Rev. No.: 2

Project Title: OU 1-10, TSF-26 REMEDIATION Page 20f5

Prepared by: D.J. Kenoyer Date: 17-Oct-03  Checked by: Kevin Shaber Date:18-Oct-03
PROBLEM STATEMENT:

TSF-26 Site Remediation Operations require the removal of the waste lines feeding and the residual waste
in the PM2A Tanks [V-13 (East Tank) and V-14 (West Tank)]. The waste would include the materials
generated during Field Sampling and Equipment Decontamination Operations.

Another Issue is the Volume of the PM2A Tanks themselves and their “Disposal” at the ICDF.

A change from previous Revision 1 of this EDF is the additional removal of the Waste Piping under Snake
Avenue.

Another change from previous Revision 1 of this EDF is the deletion of the Waste Debris and Water from
the Decontamination efforts associated with the Concrete Cradle Sampling Operations.

Another change from previous Revision 1 of this EDF is the addition of the Waste Debris from the
Decontamination efforts associated with the Support Equipment and Ancillary Systems - RUBB
Enclosures, Vacuum System, etc.

ASSUMPTIONS:
The Assumptions utilized in the performance of these calculations are outlined below:

e Only 3.0% of the PM2A Mass Excavation is considered “Contaminated” and must be packaged in Roll-Off
Containers with “Burrito Bag Liners” [Conclusion from soil sampling radiological survey data -
accomplished in May 2003 by BBWI]

e PM2A Tank Volumes based upon values sited in EGG-2236 FINAL Report D&D of TAN PM-2A System,
March 1983 / Figure 2-9

e  Sampling and Equipment Decontamination Waste Debris and Decon Water generation rates based upon
previous D&D Engineering Experience and are stated in attached Excel Spreadsheets

REFERENCES:
EGG-2236 FINAL Report D&D of TAN PM-2A System, March 1983 / Figure 2-9

CALCULATIONS / ANALYSIS:
See Attached Excel Spreadsheet Calculations based upon PM2A Site Physical Configuration and above

stated considerations for waste quantity development.
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'NEEL BBWI RFP-394 RD/RA Work Plan Jor WAG 1-10 ==> PM2A Tanks - Waste Quantities Calculations

WAG 1-10 Sites TSF-26, TSF-03, and WRRTF-01
Waste Management Plan - "DRAFT" FINAL Design

Checked 9U% Design - 12-Moy-03, DI Kesoyer, Veriied by Lynn Higains

Chierlied 106% Design - 13-Jun-03, DJ Kenoyer, Veriiled by Lynn tHgaing

Updated 100% Design - 23-Jui-03. DJ Kenoyer, PM2A Tank Volanes - Verified by Lynn Higgins

tpdated "DRAET" FINAL Design - 16-Oct-03, DI Kenover, PAM2A Tank Yolumes - Verified by Lynn Higsing

Table 3-1. Waste stream summary for the PM2A Tanks

Expacted Type and
Applicable Waste Planned DOT Class Planned
Remedial Action Activity ~ Waste Description Location Codes Estimated Volume Packagin, Storage L ¥/Di; !

: i SO e e e e e A ey :
Excavate soil above and Soil PM2A Tanks ACC MLLW Class 7LSA CERCLA WSA Assume waste meets LDRs;
around the tanks . 1o treatment required

Fo0! 264 cublo yards ¢ o bags in roll-off ICDF
cantainers

Contaminated Soil each width lengrh depth voiume (cubic feety  volume fcubiv yards)

PM2A Tank Excavation Arca ! 59 83 16
1 91 117 125296 4.640.6

PM2A Tank Ramp 1 12 96 18
1 40 96 19.949 738.5

eack diametsr (feet) length exposed
PMZA Tanks 2 125 55.0 0.5 (6.749.5) {250.00
PM2A Tank Manhole Access 2 55 120 1.6 {570.2) 2Ly
137.916 5,108.0
Soil Expansion Factor =—=> 7.0% 357.6
3465.6
Assumed Percentage of PM2A Soil Excavation of Radiologically Contaminated Soils
Assumed Percentape === 3.0% 164.0
Remove and size associated Empty Waste Tanks PM2A Tanks AOC MLLW Class 7 LSA CERCLA WSA Assume waste meets LDRs;
PM2A Tanks [V-13, V-14] 165 cubic feet no treatment required
F001 MINIMUM Velume 18 ounce Vinyl ICDF
Laminate - Yellow
Waste Lines cach diameter (feet) length thickness finches) volume (cubic feet) Haif Tunk Volumes
13/ V=14 2 12.5 35.0 13.499.0 Total Task Volume 6,749.51
Aiseellancous Items -

Reinforcing Ribs, Hatchways, 9449 7.0% 472,47

o,

PM2A Tank Manhole Access A 53 150 7503 1"etz?l PMZA Tank 330,13

Manbole Access — e ———
15242 MAXIMUM Volume 70023

‘Fypical Volume

0% 43613 Reduction - Waste 2,280.63
Mindimization

V-13/%-14 Toral Tank Maierial
2 1250 55.00 0.1875 713 Volume - MINIMUM

Valume

Miscellancons Items -

Reinforcing Ribs, Hatchways, 50 4%

EN .

PMZ2A Tank Manhols Access Total Manhicle Access

2 350 16.00 0.125¢ 6.3 Materinl Volume -
MINIMUM Yelume
#2.6 MINIMUM Volume
o 1652 Typical Waste
tao% Minimization Voiume

Remove and size associated Empty piping PM2A Tanks AOC MLLW Class 7LSA CERCLA WSA Assume waste meets LDRs;

waste lines; verify lines are - no treatment required
empty F001 3 cublcfest 4 etal drums/boxes ICDF

or wooden waste
Waste Lines each diameter inches) ITength volume (cubic feet)

V-13 (East Tank 7 T-710) 1 4 1 To Snake Avenue Plus 08 . _ i
Main Waste Line from TAN- Depth 10 Tank “ Not Added in Subtoials Previousty

V=13 Uinder Snake Avenue & 1 1 s 251" Smake Ave / 31
i TWe™ o T Flange )

V-13 Fill Lines from PM2A 3 4 10 26
V-13 Fill Vent Line 1 6 15 29
V-14 {West Tank / Tk-709) 1 4 139 To Snake Avenue Plus 12.1
Main Waste Line from TAN- Depth to Tank
V-34 Under Snake Avenue & 1 4 35 25'0" Snake Ave/ 31
Y T o T Flange "’

V-14 Fill Lines from PM2A 3 4 10 2.6
V-14 Fill Veat Line i 6 15 29

391
move tank contents Sludge and Inside PM-2A Tanks MLLW Class 7A, Type A CERCLA WSA Assume waste meets LDRs;
diatomacenus earth 6,020 gallons 1o treatment required
F001 Metal drums/boxes ICDF
TPM2A4 Tank Conients Shudge deptls {inches} () length diamerer volume (cubic feet)

V-13 (Bast Tank / Tk-710) 6" Brown Sludge / 6" per the EGG-2236 FINAL Report D&D of TAN PM-

Waste Depth Black Studge / 12" 24.00 55 125 696.1 2A System. March 1683 / Figure 2-9. Liguid and
Liquid Shudpre Depths in PM-2A Tanks, measured in 1981
§ = 109.98 A == 1.822.56 A=h/6s(3h2+452) s=sqri{8h{r-h/2)}

Paam } nf 3



Dimpmacesus Farth ADDED
EQGG-2234, pape 22

0" BIOWIL 2IU0EE ! b
Black Slusdge / 1.5"
T Sk
§==
ntenber uf bogy
166

Vol (West Tamic TE09) g gy /43 Liguid

Wastz Deoth
5 >
<" Shudge ¢ 1* Lo
§—n
D:atzmacesus Eath ADDED number o bogs
BGG-2236, pape 22 204

Becontaminaty Suppon
Begeipment aud Ancilizry
Sysiens - REDB
Structnres. HEPAS, hoses.
ere.

Prebrts {e.g., PPE,
tools, rags, ete.y

Support Eguipment el Awcitlary Sysroms
Becas Debris
PRI - 4 FTE Decon Crew with,

“hangensis per gay -
ire

socsiipie Jems

on Crew with I Chavgenuts per

Losy

-4 dipma
Trep Bert
ation Fools - Baushes,

Deconum

Dzcontaminate Excavation  Debris fe.g., PPE
Equipmens tools. rags, £1¢.)

Excavation Egquipmicnt Decon Debris

PPEs - d FTE Dacor Crewwiith 2 Changeouts per day
Raps and Otker Discosible 1tems

Site Cleanug - Plastic Tarp Berm Liner, Hoses, eic
Decantamization Tools - Breshes. Chogels, ez,

Decontaminats excavaiion Decon water
and vacuum equipment

Equipmtent
PPEs - 4 FTE Decor Crew with 2 Changeouts per day
Raps and Otber Disposable Irems
Equipment - Equipment Washed with High Pressure
Low Volume Sprayer - Coliected in Wash Off Area
{Bermed Area Hued with Fiastic Tam - Collected into

o

AQC ares of contamination

CERCLA Comprehensive Envi ! Resp
DOT Department of Transportation

ICDF INEEL CERCLA Disposa: Farility
LDR land disposal restrichons

LSA low specific activity
MLLW mixed low-level siaste
PPE personal protective equipment
WSA wasie storage arsa

“This olume includes residnal waste ‘omoved during d

1350 35
83 .85 A=

pounils per bug pounrtds per cubice fosr
ito 46.0

2200 35
A==

5

A=

ponndy per bag pounds per cubic- fout
0.0 46.0

PAIZA Tanks AOC MLEW
Foin

cubit feet por uail

days

V.
n

. 10
0T x 20
RNy i
9.4
[RIERS
.0
PM2A Tanks AOC  MLLW
FOOL
duys cubic feet per unit
3 4.5
4 ) B
1500
PM2A Tanks AOC MLLW
(designated decon FOO!
arsa}
days gallons per unit
4 -
4 -

Compeasation, and Liability Act

jon of the tark inrerjors.

128 300.6
=8 2997 gallons removed - BGG-2236 page 12
.02
2130
[2.3 8137
140677
25 §4.0
180.67
221.7 748352 pallons per cubic foor
8iM.4 6,017.2 pallons
Class 7L8A CERCLA WSA Assunie waste meeis

33¢ cabic fext

units

152 cubic feey

uHirs

375 gallons

units

Meial drams/boxes
or wonden waste
buxes

enbiy feef

5 15366
2
e
2
5

Class 7 L8A

Metal drums/haxes
orwooden waste
curbic: feet

180.0
16.0
130.0
$0
3340

oo

l!

CERCLA WSA

Class 71L8A
Metal drums

zallons

LDRs: no treatment

requireil
DK

Assume waste meets LDRs:
1o treatment reguired
ICDF

Absorbisolidify free liguid
Assume waste meets LDRs;

no treatment required
ICDF

Pors 3 oF 3



Table 3-2. Waste stream summary for TSF-03.

Expected Type and Piznned DOT Class
Applicable Waste Packaging Planned
Remedial Action Activity  Waste Description Location Codes Estimated Volume Ty /Disposal

Excavate burn pit area

Contaminated Soil eaeh width
Bum Bt
Bouoem Intrusion
Side Inrusion - Sides
Side Intrusion - Ends

[SENY

Sample soil within the TSF-03 ACC

excavation

Debris (e.g., PPE,
tools, rags, eic.)

Sampling Debris days
PPEs - 4 FTE Samoiing Crew with 2 Changeouts per
Rags and Other Disposable Items
Sampline Tools

Samiple soil within the
excavation

Decon water TSF-D3 AOC

Sempling days
PPEs - 4 FTE Sampling Crew witk 2 Changeouts per
Rags and Other Disposable liems
Samgpling Tools - Tocls Rinsed with Dionized Water
from Spray Bottle - Collected in Wash Warer Container
{5-Galton Plastic Rucket)

Decontaminate Excavation Debris (eg., PPE.  TSF-03 AOC

Equinment toods, rags. eis.)

. Excavation Equipment Decon Debris days

PPEs - 4 FTE Sampling Crew with 2 Chang per
Rags and Other Disposable ltems

Site Cleanup - Plastic Tarp Bertn Liner, Hoses, etc.
Decontamination Tools - Brushes, Chisels, stc.

Decomaminate Excavation Decon water TSF-03 AOC
Equipment

area)

Egeipment days
PPEs - 4 FTE Sampling Crewr with 2 Changeouts per
Rags and Other Disposabie Liems
Equipment - Equipmen: Washed with High Prassure
Low Volume Sprayer - Collected in Wash Off Area
(Bermed Area lined with Plastic Taro - Collected into

CERCLA Cy hensive B

Response, C
DOT Department of Transportation

ICDF INEEL CERCLA Disposal Facility

LDR land disposai restriction

LSA low specific aciivity

Pblead

PCB polychiorinated bipheayl

PPE personal protective equipment

WSA wasle storage area

Soil TSF-03 AOC

(designated decan

REE BRI
Non-hazardous
L. 804 cubic yards
Pb, dioxins/furans, ¥
PCBs, chromium
fength depth
26 64 9
26 64 2
] 64 11
1 26 11

Waste Expansion Factor =—=>

Non-hazardous
. 192 cubic feet
Pb, dioxins/furans,
PCBs, chromium
cubiv feet per unit unirs
4 4.5 &
4 1.0 4
4 2.0 4
Non-hazardous
Pb, dioxins/furans,
; L 32 gallons
PCBs, chromium &
gallons per unit omits
4 - 8
4 - 4
4 20 ' 4
Non-hazardous
ke 254 cubic fest
Ph, diokins/farans,
PCBs. chronium
cubic feet per unit units
5 4.5 B
4 1.0 4
150.0 i
20 4
Non-hazardous
Pb, dioxins/firans,
N . Tlons
PCBs, chromium 250 g
gallons per unit units
4 - B
4 - 4
250

and Ligbility Aet

Class 7 LSA

Soil bags in roll-off

R
CERCLA WSA

£
Assume waste meets LDRs;
no treatment required
1CDF

containers
volume (cubic feer)  volune (codic yards}
14,976 5547
3.328 1233
1.408 52.1
572 a2
20284 7513
7.0% 336
503.85
Class 7 LSA CERCLA WSaA Assume waste meets LDRs;
no freatment required
Metal drums/boxes 1ICDF
ar wooder waste
cubic feor
BHLO
16.0
2
1D
Class 7 LSA CERCLA WSA Absorb/solidify free liquid
Metal drums Assume waste meets LDRs;
no treatment required
ICDF
ealians
324
320
Cluss 7 LSA CERCLA W53A Assume waste meets LDRs;
ne treatment required
Metal drums/boxes ICDF
or wnoden waste
cubiv feet
180.0
16.0
1500
80
3340
Class 7 LSA CERCLA WSA Absorb/solidify free liquid
Metal drums Assume waste mests LDRs;
no treatment required
ICDF
zalions

Posm T af 3
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EDF Title: TSF-26 CRANE LIFTING CALCULATIONS
Project No.: 2000-096 | Project Title: OU 1-10, TSF-26 REMEDIATION
Project Specific Activity: CRANE LIFTING CALCULATIONS
|Problem Statement;

Calculate the weights associated with the PM-2ZA Tanks (V-13 [East Tank] and V-14 [West Tank]} and RUBB THA
Shelter and validate the specified crane lifting capacities to be utilized for crane placement and lifting plans during the
Remedial Action Operations. Includes the following breakdown of weights:

e  PM2A Tank Half [12'6” diameter x 550" length]

e RUBB THA Shelter [26.2° width x 65.0° length] / RUBB Special Shelter [16°0" width x 35°0" length]
e  Precast “C” Shape Shielding Concrete [9°10” Sides x 13”10” End x 6’0" Depth x (°9” Thickness]

The proposed crane to be utilized is 2 GROVE GMEK5240 [Truck Mounted 240-ton Hydraulic Crane] or equal

Summary of Conclusions:
PM2A Tank Site:
o PM2A Tank Half -Weight => 32,943 Ibs [Steel] and 483 Tbs [Tar] ==> 33,425 Ibs

[NCTE: Tank wall thickness of 5/8” and Tank ends included in weight calculations ... 7% Contingency covers the access haich, 4 steel tank reinforcing ribs,
and miscellaneous welding reinforcing ... The TAR coating was 1/16™ thick]

» RUBB THA - Weight => 7,1751hs
» RUBB Special - Weight ==> 4,500 Ibs
o  Precast “C” Shape - Weight => 22,728 Ibs [No longer to be utilized in the Redesign]

The GROVE GMK5240 or equal has sufficient lifting capacity to complete the designated fift for V-13 tank, V-14 tank, and RUBR
structures, at the required offset distances from the excavation and not exceed 75% of design capacity. The V-13 and V-14 tanks would be | —
lifted from the East and West sides of the excavation respectively and would be at 63.1% of the crane’s lift capacity. There are no lifis tha
guld require a “Lift Plan™ since the lift does not exceed 80% of the crane lift capacity. This crane access to both sides of the excavation
would require the removal and relocation of the existing West Overhead Power Line at the PM2A Site.

The GROVE TM9120 [INEEL owned truck mounted hydraulic crane} could be usilized at the ICDF to “Off-Load” the PM2A Tank
)Halves since reach restrictions would not apply and crane could be positioned next to the transport trailer. This would allow the GROVE
GMEK 5240 to stay at TAN and not have to travel to the ICDF for “Off-Loading** Operations,

REVIEW AND APPROVAL SIGNATURES:

TYPED NAME/ORGANIZATION .+ SIGNATURE DATE
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EDF Title: TSF-26 CRANE LIFTING CALCULATIONS EDF No. 096-003

Project No.: 2000-096 Rev. No.: 4

Project Title: OU 1-10, TSF-26 REMEDIATION Page 2of12

Prepared by: D.J. Kenoyer Date: 02-Dec-03 Checked by: Kevin Shaber Date:02-Dec-03
PROBLEM STATEMENT:

TSF-26 Site Remediation Operations require the removal of the waste PM2A Tanks [V-13 (East Tank) and
V-14 {(West Tank)] and the placement of a temporary enclosure structure [RUBB THA Sheiter]. The
weight of these items was calculated and the GROVE GMK5240 [240 ton crane] and GROVE GMK6350
[350 ton crane] Technical Manuals consulted to ensure these items could be handled during the Remedial
Action Operations.

The placement / positioning of the GROVE GMK5240 and/or GMK6350 crane is critical in relationship to
the edge of the excavation to ensure there is no failure of soil stability in that area.

ASSUMPTIONS:
The Assumptions utilized in the performance of these calculations are outlined below:
o  Thickness of the PM2A Tank walls to be 5/8”
e  Additional weight of reinforoing ribs, access hatch, and other flanges, etc. is equal to 7.0% of above weight
o  Thickness of PM2A Tank Exterior TAR Coating was confirmed to be 1/16” and NOT the previously reported
1’2" to 1" thickness range.
Lifting Capabilities of GROVE GMEK 5240 based upon Guide Chart
Weight calculations of RUBB THA Shelter based upon General Specification, Subsection 1.1
e  Precast “C” Shape Concrete Shielding unit weight is 145 Ibs per cubic foot and the Steel Reinforcing is 4.5%
of the concrete weight

REFERENCES:

GROVE GMK5240 Lifting / Crane Capabilities Guide Chart, page 6

GROVE GMK6350 Lifting / Crane Capabilities Guide Chart, page 7

RUBB THA Shelter General Specification, Subsection 1.1, Weight

RUBB Special Shelter, Weight Calculations from Technical Representative Teleconference
Precast “C” Shape Concrete Shielding, weight calculations from Drawing D-4

CALCULATIONS / ANALYSIS:
See Attached Excel Spreadsheet Calculations based upon PM2A Site Physical Configuration and above
stated considerations for weight and crane lift capacity development.

The GROVE GMX 5240 or equal could handle all lifts of the V-13 and V-14 tanks IF the crane is positioned
East and West of the excavation and tanks themselves respectively such that the horizontal distance is
limited to 80 feet. This positioning of the crane would result in the V-13 / V-14 tank lifts being at 63.1% of
the crane lift capacity. This would require the removal and relocation of the existing overhead electrical
line on the West side of the PM2A Tank Site [provides power to pumps at West Lift Station of the Sanitary
Sewer Facility].

If lifts were to be completed for the V-13 / V-14 tanks only utilizing access from one side of the excavation,
the GMK5240 would be performing the far lift at 92.8% of the crane capacity which is a “Critical Lift” and
not advisable from equipment operability. If lifts were to be done from one side of the excavation, a larger
crane, GROVE GMK6350 (350 ton) or equal could handle the far V-14 tank lift and would only at 72.7%
of the crane lift capacity, a “Non-Critical Lift”. v



INEEL BBWI RFP-394 RD/RA Work Plan for WAG 1-10 ===> Crane Lifting / Loading Calculations

WAG 1-10 Sites TSF-26, TSF-03, and WRRTF-01 i[" ——
INTREPID prepuved Revision 6 dated - 13-Jan-2083, by DJ Kenoyer, Checked by SD Dustin

1 Revision 1, 24-Feb-43, by DJ Kenoyer

2 Revision 2, 15-Jul-03, by DJ Kenayer

3 100% Rev 1, 28-Jul-03, by DJ Kenover / Chenged Tank Thickness to be MORE Conservative o 14" from 3/16"

4 Draft FINAL, 29.-Sep-03 by DJ Kenoyer / Changed Tank Thickness from 1/4" to the 172" found during September 2003 Tank Sampiing efforts by BB

5 07-Nov-03 by DJ Kenoyer / Tank Extevior Tar Coating Thickness from 1/2" to 1" found during September 2003 Tank Sempling efforts by BBWI

6 20-Nev-03 by DJ Kﬂmyer/ Tanl- Exxerior Tar Cnaﬁng Thickness 1/16" confl rme.ri bl BBW ===> NDTLQ k) I "ay reporred earlier

Original Configuration

Weight
Description diameter  length depth Aren Thickness  Unir Tank Added Total Half~PM24
flineal jeet) fsquare feet) (inches) bs/sfy {tbs) ths) (lbs) 2bs)
‘Weight Calculations
7 CONFIRMELD Fhickness ===> 518 25.60 61.575 4319 65,885 32,943 7
7 Specific Weight of "TAR" 72 s per cubic foot . 0.06 0.38 902 63 965 - 483 ¢
Revised Weight ==> 33,425 7&6
122 20.40 49,068 3,435 52,502 26,251 4
Spectfic Weight of “TAR" 72 1bs per cubic foot 0.0 038 92 - 63 965 483 6
26,734 4&6
PM2A Tank 12.5 55.0 2,405.3 378 15.30 36,801 2,576 39,377 19.688
5/16 12.80 30,788 2,155 32,943 - 16471
Assume Tank Ribs and Manways ==> 7.0% Added Weight 1/4 10,20 24,534 1,717 26,251 13,126 2
3/16 7465 18,400 : 1,288 19,688 © 9844
1/8 5.10 12,267 859 13,126 6,563
Weight
Description width length  height Length Width Unit THA Added Total
(Imam‘  feer) (Imem' fea} (lmeal fzer) (Tineal fe_et) {fineal feey) (I_b.r/l_ﬂ ) abs) ) {bs) bs)
2 Welght Calculatmns for RUBB THA Shelter
THA 8 Meter 262 65.0 40.0 26.2 5,050 .5,050
250 71.00 1,775 1,775
Percentage Contingency for Added Weight Associated with Lifting System == 5.0% 350
1,175
2 Weight Calculations for RUBB Special Shelter
THA 22'0" Walls 16.0 35.0 350 160 8.0 4480 4,500
Percantage Contingency for Added Weight Associated with Lifting System => 5.0% 230
4,730
Weight
Desceription width length  thickness Volume Unit Precast  Added Total
(lmcal' Feet) ﬂmeai  fee) ﬂmeai feﬂ) (cubic feet) ) (Tb._i_/tj? (bs) ﬂbs) (bs}
2 Wewht Calcuiatmm for Precast “C" Section Slneldmg Ccncrete h o '
Sides 2 5.0 9.8 0.75 87.8 145.0 12,724 12,724
End 1 6.0 138 0.75 62.2 145.0 9,024 9,024
Percentage Contingency for Added Steef Reinforcing == 4.5% 980
22,728
Technical Specifications for Grove Mobile Hydraulic Crane GMK5240 [240 ton crane] Whole Tank Half Tank
52,502 26,251
26,734 4a6
Boom Extension Boom Distance Boom Angle Lift Capaciy (¥hs) @bs)
{b-lineal feet) (hi-lineal feeq) ) _ {degrees) N by ] ) Percent Lift Capacity
105.¢ 80.0 40.4 53,000 99 1% 49.5%
105.0 90.0 310 43,000 116.7% 58.3%
121.0 100.0 34.3 36,000 145.8% 72.9%
136.0 1100 36.0 32,200
151.9 1200 37.4 24,800

Page 1 of2



Distance frony C/L Crane to C/L of Load == (h-lineal feet)

4 TANK Steel Plating Thickness REPORTED to be 1/2"

Grove GMK5240 - Hydrauiic Truck Crane 240 ton Horizowral Distance - Crane to Tank Lift Capacity Percent Louding
Gross Vehicle Weight 133,900 pounds V-3 East Tank 86.0 h-lineal feet 53,000 49.5% 4
Maximum Counterweights 154,300 pounds 90.0 h-bneal feet 45,000 58.3% 4
Outrigger Status - Extensions 100% 273" Spread v-14 West Tank 100.¢ h-lineal feet 36,000 72.9% 4
Crane Rotation Status 360 degrees RUBBTHA 26.2'x65.0' 1100 h-lineal feet 7,175 32,200 223% 4
Precast "C" Shape 116.0 h-lineal feet 22,728 32,200 70.6%

Long High Capacity Trailers Available =—> 2003 Fontaine Specialized TDFT Telescopic Step, Drop Decl Extendable
102" wide / 48'-69" deck / 80,000 Ibs capacity

6 TAR Coating Thickness CONFIRMED to be 1/16"

7 TANK Steel Plating Thickness CONFIRMED 10 be 5/8"

Harizgontal Distance - Crane 10 Tank

Lift Capacity Percent Loading

V-13 East Tank 800 h-lineal feet

90.0 h-lineal feet

V-14 ‘West Tank 160.0 b-lineal feet
RUBBTHA 26.2'x65.0' 110.0 helinealfeet 7,175
Precast "C" Shape 110.0 h-lineal feet 22,728

Haorizoutal Distance - Cranc 10 Tank

53,000  50.4% 4&6
45,000 59.4% 486
36,000 . T43% 46
32,200 223%
32,200 70.6%

Lift Capucity Percent Loading

V.13 East Tank 80.0 b-lineal feet

90.0 b-lineal feet

V-i4 West Tank 100.0 b-lineal feet
RUBB THA 262'x 650 110.0 h-lineal feet 7,175
Precast "C" Shape 110.0 h-lineal feat 22,728

Technical Specifications for Grove Mobile Hydraulic Crane GMK6350 {350 ton cranej

Boom Extension Baom Distance

 {b-lineal feet) (h-lineai feey)
"~ Tws0 900
124.0 100.0
142.0 11¢.0
1510 1200

Distance from C/L Crane to C/L of Load ==> (h-lineal feet)

Grove GMK6350 - Hydraulic Truck Craze

Gross Vehicle Weight 158,730 pounds
Maximum Counterweights 220,400 ponnds
Outrigger Status - Extensions 100% 28'%" Spread
Crane Rotation States 360 degrees

350 ton

53,000 . 63.1% 7 &6
45,000 . 743% 7&6
36,000 | 91.8% T &6
32,200 . 22:3%
32200 70.6%

Whole Tank Haif Tank

Page2of2

66,851 33,425 7&6
Boom Angle Lift Capacity (bg) {Ibs)
_ (degrees) ) ((lbs) ] Percenfl.iﬁ Cagaciq N
319 * 62,000 T 078%  53.9%
362 51,000 131.1% 65.5%
392 46,000 145.3% 72.7%
374 40,600 164.7% 82.3%
Harizontal Distance - Crane to Tank Lift Capacity Percent Loading
13.5% Delta v-13 East Tank 90.0 b-lineal feet 62,000 Z3:9% 7&6
42.5% Delta v-14 West Tank 110.0 h-fineal feet 46,000 ° - ;72‘.‘7"/0 7&6
61.4% Delta Total RUBBTHA 26.2'x65.0' 110.0 h-lineat feet 7175, 46,000 15:.6'_%
Precast *C" Shape 1100 b-lineal feet 22,728 46,000 - ;49:;4%



(Dimensions
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Note: () Reference dimensions in mm
BASIC WEIGHTS (LBS.) Axles1-3 Axles 4 & 5 Total
With Cummins Powar, 10x8x10,.20.5 R25 Tires 82,573 51,609 134,182
With Mercedes Power, 10x8x10, 20.5 R25 Tires 80,637 52,663 133,300
Additions:;
Qutrigger Pads 97 212 308
Auxiliary Hoist -(3,340) 7,086 3,726
Brackets & Hydraulic Reeling Drum for Laitice Extension 703 -{186) ] 507
Lattice Extension - 43/72 ft 6,969 -{1,502) 5467
Spare Tire - 14.00 R25 (including stowage bracket) -(395) 879 584
Spare Tire - 16.00 R25 (including stowage bracket] -(485) 1,202 717
Spare Tire - 20.5 R25 {including stowage bracke) -(553) 1,362 809
Removal: E
Front Outriger Beams & Jacks -(5,315) 730 ~(4,585)
Rear Qutrigger Bearns & Jacks 2,992 -(8,614) -(5,622)
Boom Assembly (minus litt cylinder)” _-(41,678B) -{3,230) -{44,908)
Lift Cylinder* -(3,404) -(1.071) -(4,475)
10x6x10 in lieu of 10x8x10 -(1,296) 436 -{B60}
16.00 R25 Tires in lieu of 20.5 -{556) {370} _-{926}
14.08 R25 Tires in lisu of 20.5 -(1,349) -{800) -{2,248)

& *Reflscts weights with superstructure facing forward

/
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Working Range

==

107154300 s _100% a60”
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45T R, 154,300 ths. 100% 60°
(135-80.0m) (70,000 kg) 27 3" Spread

?: mjnds {thousancs)

* Over raar only, 27'107 x 18’8” outrigger base.
Lifting capasilies graaler than 350,080 lbs (160,000 kp) requira adcitiional equinment,

= ()

44 - 197 t. 67,000 Ibs, 100% 3e0°
[13.5 - 60.0 m) 44,000 kg} 27 3" Spread

—_— &}
JA: [ Pounrds ¢housands}
44 60 75 80 105 I 4] 136 151

166 182 197

- Over rear only, 210" x 18'8" oulrigger hase.
Litting capacities graater than 350,000 s (160,000 kg) require additional squipment.

T-liS CHART 1S ONLY A GUIDE AND SHOULD NCT BE USED TO OPERATE THE CRANE. The individual crane’s loac chart, operating instruciions and other instructional

plates must oe read and understoad prior to operating the crane.

g
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Dimensions
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] 18* 10"
(5740)
=g
Blo
ol
B
YA
&
16' 3" i 123"
(4360) e (a740)
(e700)
64'7"
(19 680) & gn
- ) 50'5" [1610)
{a75) (15 460) = g
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-§* (130) __\ ; ﬁé .
i 2
s s CIoY OO L2
Ta :
702" | 57 55" (400} s | 411 ‘
{2400) {1700) 1008 (1650) { o qp.qpou | (t650) | (1500) 10"
(3200) (2400) (870)
.. 78" 50 5 P
{2370) (15370} s9'g (310)
(18 050}
Note: {) Reference dimensions in mm
BASIC WEIGHTS (LBS.) Axies 1 &2 Axles 3 -6 Total
With Cummins Power, 12x8, 20.5 R25 Tires,
2nd Hydraulic Oil Cooler, Brackets for swingaway 51,347 108,241 159,588
Mercedes Power -(367) ~(344) -(705)
Additions: ’
12x8x12in lieu 965 ~(105) 860
Qutrigger Pads - 772 772
Removable rear outrigger box option (Cummins eng) -{1,225) 3,430 2,205
Auxiliary Hoist ) ~(5,365) 11,450 6,085
Swingaway 6,860 -(1,525) 5,335
Spare Whneel 20.5 with stowage ~-{590) 1,400 810
Spare Wheel 16.00 with stowage ~(520) 1,240 720
Spars Whes! 14.00 with stowage -(425) 1,010 5B5
Fixed MEGALIFT brackets w/o winch 653 Ibs. ~123 ibs. 530 Ibs.
Fixed bracket for MEGALIFT winch 118 Ibs. 212 lbs. 331 ibs.
Bolted parts for MEGALIFT 118 lbs. 212 Ibs. 331 Ibs.
MEGALIFT wingh 6,257 Ibs. 5,736 Ibs. 11,893 ibs.
Removal: .
Front Outrigger Beams & Jacks {3,380} ~(1,980 -{5,380)
Rear Outrigger Beams & Jacks 3,730 -(8,650) -{5,920)
Outrigger Box {must add weight above for option) 8,750 -(17,550) -{10,800
Boom Assembly (minus lift cylinder) ~{34,750) -(23,175) -(57,925
Telescope Sections 1-4 ~{27.500) ~{15,860) (43,760
Lift Cylinder ~(2,250) -{3,400) ~(5,650)
16.00 R25 Tires in fieu -(370) ~{740) -(1,110

14.00 R25 Tires in lieu

~(800} 4,800 2,700 /

THIS CHART JS ONLY A GUIDE AND SHOULD NOT BE USED TO DPERATE THE CRANE.

The individual crane’s ioad chart, operaling instructions and other instructional plates musi be read and understood prior 1o operating the crane.
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THIS CHART S OHLY A GUIDE AND SHOULD NOT BE USED TD OPERATE THE CRANE.
The incividual crane's kaad char:, eaerating instructions and olher instructiona! piates mus! be read and understood prior to operating the crane,
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51-107H, 220,400 lbs. 100% 360°
(155 - 600m) (10C Tonnes) 271" Spread

PFounds [{housands}

142

~ Dwer raar anly, 28°8" x 19'8” gutrigger base.
Lifting capaciiies greater than 425,000 (bs require additional equipment.
} 700,00 Ibs is & comparative rating

51 -187 f. 110,200 Ibs, 100% 360
{155 - 60.0 m) (50 Tonnes) 2711 Spread

L__ I_Ql— Pounds {thousands) J
Feet 3] ] E N - :

69 124 142 160 178 197

o S a2
Lifting capaciiies greater than 425,000 Ibs require additional eguipmerd,
Noter Above chart is available with reduced outriggars.,

THIS CHART 15 OWLY A GUIDE AND SHOULD NOT BE USED TO OPERATE THE CRANE. ) _
The individaal crane's load chart, aperating irstructions and ether instructional plates must be reag and undersiood prict ip operating the orane.

GROVE GMK6350 7
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EDF Titie: Waste Contents Density Evaluation and Vacuum Selection
Project No.: 2000-096 { Project Title: OU 1-10, Group 3

Problem Statement: Select a vacuum extraction system to remove waste from the PM-2A tanks (V-13 and V-14}.

Summary of Conclusions: A 75hp diesel engine powered vacuum system rated for 16" w.g. at 1500 cfm will
provide sufficient extraction flowrate, extraction force, and nozzle velocity to extract waste siudge from the PM-2A

tank wastes.
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Project No.: 2000-098 Rev No.:

Project Title: OU 1-10, Group 3 Page 20f2
Prepared by: Date: [ Checked by: Date:

Problem Statement:
QU 1-10 PM-2A 90% design, technical specification 13121,Vacuum System
EDF-3260

Assumptions:
1) Distance of conveyance is 100 ft.
2) Flowability of tank waste is 75% of sail flowability
3) Moisture content will not cause bridging/jamming of solids hopper
4) Extraction will be done in a homogenous manner
5) Extracted particies will be no larger than 1/3 the diameter of the hose (1.5" - 27)

References:
A) EDF-3260, Table B-3
B) EDF-3260, Table B-2
C) Multi-Vac conveying capacities vs. conveying distance curves
D) Muiti-Vac vacuum system specifications
E) MichiganTech Research
F) Crane technical paper 410, Flow of Fluids Through Valves, Fittings and Pipe
G) Multi-Vac nozzle velocities & line sizes

Calculations / Analysis:
See attached pages




1) Fill rate Ref

Sludge properties given

(1) | p =1.35 kg/L = 84 Ib/ft® = ppax A

2) | m= 11,446 kg A

(3) |v="my =146k e =8,479 L

DE & H,O properties given

0 = 1.18 kg/L = 74 16/ = pru B

(4) | m=9,072 kg + 16,930 kg = 26,002 kg B

(8) [V="y,=20002Kp, 10 =22,036 L

Waste properties calculated

(6) | m = 11,446 kg + 26,002 kg = 37,448 kg (2) & (4)
7 v 8,479 L + 22,036 L =30,5615L (3) & (5)
o= "y = TG 23 kg/L = 77 Ib/t° (6) & (7)

Using Multi-Vac curves, for p of 51-100 Ib/ft® (C) and 100 ft. conveyance distance
{assumption 1), a 75 hp vacuum system will convey approximately 25 T/hr, or
22,680 kg/hr. At 75% efficiency (assumption 2), actual production rate is:

(8) |9y =n*(25 T/hr) = 18.75 Tthr = 17,010 kgthr Ass. 2

At pmax (least Vim), Vg is:

Wy = Mg [ p = 17010k ar = 12,600 Lihr = 445 ft*/hr (1) & (8)

A 35 ft> hopper at full extraction rate would fill in <5 minutes. A 100 f° waste box
would fill in <15 minutes.

2) Extraction force Ref
(9) | F =pA where: ..
F | = extraction force in Ib.
p = pressure differential in psn
A = cross-sectional area in in?
(10) | Ap = 16" Hg = 7.84 psi D
(12) | A = nd®/4 where: .
A | = cross-sectional area in in°
d = nozzle diameter in in.
13) d=5" D
(14) | A = nd%/4 = 19.625 in° (12) & (13)
(15) - F=pA=7.84 psi*19.625 in“ = 153.8 b (9), (10) &
(14)

By mspec’non extraction force at the nozzle (12) is a!most double that required for
1 ft* of pure sludge (1). Since extracted particles will be considerable smaller
than 1 ft* (<1%) (assumption 5) the extraction force is adequate.

3) | Settling velocity J Ref

A particle will reach its settling velocity when the drag force and buoyancy force
balance with the gravitational force on the particle:

(16) | IF = Fp + Fs — W = Cp(Ma)pgd®V? + (M6)d’pgg — (Vs)d g LE
which is solved for terminal settling velocity as:




(17) | Vrs = [(*/3)(ps - paldg){peCo)]"™ where: (16)&E
Vrs | = terminal settling velocity in ft/sec
pp | = density of the particle in Ib/ft’
py | = density of the gas in Ib/it’

d = diameter of the pipe in ft.
g | =gravitational acceleration in ft/sec’
Cp | = drag coefficient

(18) | pg = .08 Ib/ft° F

(19) | Cp = 1 (most conservative)

(20} | Virs = [(*/a)(pp - pa¥dg¥(peCo)l ™ (M, (17),
= [(%/3)(84 - .08)(#12)(32.2)/(.08 * 1)]'? (18), Ass. 5,
= 87 fifsec = 5198 ft/min | &(19)

(21) | V = 5400 ft/min {nozzle velocity) G

Since the velocity supplied by the vacuum system (21) is greater than that which
allows settling of the particles (20) using the most conservative values for density

of the sludge (1) and Cp (20) the velocity for the vacuum system is adequate.
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Tabie B-3. Wagte riass dslerminagion.

&
EDE- 3260 @
Rev. Mo [

Fage 18 af 33

S.ndge Mass CaleLlation

Galions Density Kp
V-3 L8 135 4 S h 9,355
V-14 370 135 1,891
Siazomecus Sarth Mass Conversion
Paundg Canv Factor L

V13 9,800 64536 oy, 4445

V-14 16,200 .4336 4,677

Total Siudge Mass 12445

Diaomene Farth Wass a2

Water mn Dialomaceous Earth 16,930

3 7YY 27qcn
Table B<4. Curies determination.
Hi Valus Hi Value
Radiolegical Diaiom Earth Sindpe Total
Resulis {pCileln) Curies {pCi/glg) Curies Cures

U-233 . 150 3.899E-03 1,780 2.037E-02 2427502
U-254 150 3.899E-03 1,860 2126502 2.3 15E-02
U-235 4,66 1211E-04 57.8 7. 760E-04 8.STIER4
-2368 1 2389803 12.6 1.447E-04 1.7G2E-04
1-238 ' 1.1% 3.093E-05 141 1.614E-04 1.823E-04
Pu-238 298 7.745E-04 1,710 1.957E-02 2.0358-02
PuZ38 101 3625503 2,140 Z449E-02 2012802
Pu-240 101 26323803 2,140 2445502 2712E-02
Am-241 o 1B7 4.86 DE-Q4 471 3351E-03 5.R77E-03
Th-228 T 345 8.2675-04 345 3.048E-04 1.293E-03
857 18,900 £913E-01 4,570,300 32315401 5.280E+H
‘Co60 o128 3.327E-03 25,200 2.884B-01 2975601
Cs-137 154,000 4.0038+00 1,170,000 133%E+(1 1.7736E~C
Fu-154 0 ] 6,940 7.523E-02 1843E-02
Ni-63 10,300 2.677E-01 3 1 500 3.651E-01 6.328E-01
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Table B-2. reantinued)
DE Sludge
Analyls ZCBis2g? 2CB13202
Miscellangons Resulls mpfly moske
Bromjds 1.86 1]
Chioride 54.4 3.1
Fluoride 0 0
Nitrate 1.76 4
Mitrite . 5.°X 4
Phospher 11.% o
Sulfste 481 am
Total Carbon 17,100 76,300
Total Halides 30.3 218
g/mlL giml
Dansity 118 0.749
pH G386 §.68
m-emo-4 Formatted

2 _Yhe merals for 2G813201 AND ZCB12202 were changed per reference 6 and that data was switched berween the

b
1 Formatted
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1
Bl EXs
s~
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Conveying Capacities
Model 73008 Diesel Stationary
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,_.52 50 \5\,\
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s 2 2 = 2 B2 & 5.2 & B &
= Y] 5. = D b ™~ =] = = = W
Conveylng IDistonce
T TN
{n feell)
A = 0-25 LES per Cuft Bulk Density of Material
B = 26-50 LBS per CuFt Bulk Density of Material
C = 31-100 LBS per Cuft. Bulk Iensity of Materlal
D = 101-200 LBS per CufFt Bulk Density of Material
E = 201-300 LBS per Cuft Bulk Iensity of Motericl

hivsrrleshe TN MU tivec onpecities charts\?5 hp diesel




Settling Velocity
Rer.

P,‘ )

Settling Velocity

The terminal settling velocity of an airborne particle is an important quantity for characterizing the
seftling behavior of the particle. The aerodynamic diameter of a particle, a key property for
characterizing particle deposition, is dependent upon the settling velocity.

A particle will reach its settling velocity when the drag force and buoyancy force baiance with the
gravitaticnal force on the particle.

=0 =Fp+Fp~W = C'Dgpgd“ff"+——pss—-—pp3 =9

Tedtan s Hommmerens e Frv 4t a1l ihars nm fam i A ent/air/eattline/setvel _hm'l] 6/25/2 003
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EDF Title: BROKK 330D SPECIFICATIONS - MANUFACTURERS DATA
Project No.: 2000-096 | Project Title: OU 1-10, TSF-26 REMEDIATION

Project Specific Activity: BROKK 330D MANUFACTURERS SPECIFICATIONS

Problem Statement:
Need currently manufactured self-contained equipment to perform the D&D and Waste Removal Operations for the PM2A

Tanks, TSF-26 Remediation:

e  Self-Contained Equipment ... No External Power Sources Required

e Remote Capabilities ... Electrical Tether or Radio Contro! Systems

s  Multiple Position Arm and End Effectors ... Allow many degrees of motion and many different tool attachments
The proposed equipment to be utilized is a BROKX 330D [Track mounted diesel powered remote D&D equipment]

Summary of Conclusions:

TSF-26 Site:

The BROKK 330D has sufficient lifting capacity and range of motion (degrees of movement) to handle the waste removal
operations involved with the PM2A Tank TSF-26 Remediation. The BROKK 330D is self-powering with a diese! engine

and can be remotely operated with electrical tether or radio control systems. The BROKK 330D is sufficiently smalt to allow
ccess between tanks and robust enough to handle the waste removal operations physical activities.

REVIEW AND APPROVAL SIGNATURES:
‘ TYPED NAME/ORGANIZATION |, SIGNATURE DATE
PREPARED BY; D. J. Kenoyer .
& s

CHECKED BY: ; ( SH

/ ENCs OHARBER. 16/ Snbs
INDEPENDENT ot
REVIEWER A
APPROVAL:

Gaey N ezosm %.., 2L L\ re/20/03

: Distribution:

Registered Professional Engineer's Stamp (if required)




EDF Title: BROKK 330D SPECIFICATIONS - MANUFACTURERS DATA EDFNo.  096-008

Project No.: 2000-096 Rev. No.: 1
Project Title: OU 1-10, TSF-26 REMEDIATION Page 20f17
Prepared by: D.J. Kenover Date: 20-Oct-03  Checked by: Kevin Shaber Date:20-Oct-03

PROBLEM STATEMENT:

TSF-26 Site Remediation Operations require the removal of the waste PM2A Tanks [V-13 (East Tank) and
V-14 (West Tank)]. These waste removal operations must be accomplished utilizing robust remote
equipment that has many degrees of motion and has multiple end-effectors (tools). The BROKK 330D
could handle these waste removal activities during the Remedial Action Operations.

The final configuration of the BROKK 330D with épeciﬁed end effectors, diesel snorkel exhaust, and video
cameras and lighting will be determined during the procurement phase of the project.

ASSUMPTIONS:
The Assumptions utilized in the selection of “Known” D&D type equipment are the following capability
criteria:

o Current commercial availability

e Known performance of equipment on other DOE D&D Projects

e Large range for degree of motion for equipment movement

e Multiple end effectors (tools) and availability

s  Self-sufficient power source

o  Remote operation capabilities i
REFERENCES:
BROKX 330D Specifications

CALCULATIONS / ANALYSIS:
None Required

The researcher has previously researched, specified, and utilized other BROKK equipment on DOE D&D
Projects [INEEL BROKK 220 being utilized by ER D&D Program]. These BROKK have been well
received on all projects and have been instrumental in improved project efficiencies (accomplish work
quicker, faster, cheaper) and improved worker safety (reduced exposure to industrial hazards involved in
cutting and sizing operations).



Brokk Page l or}

@ Svenska Home

Products
Range of uses Brokk - remote demolition
More apout Brokk
The company
Printed ma! Welcome to Brokk, the worid's
News and events leading supplier of remote

controlled demaglition robots.
Contact Browse our website and find
Lontacts In Brokk A8 out how Brokk can help you do

your job quicker, safer, more

economically and a lot more

user friendly.
Other Brokk sites:
www. brnkking.com Certified by Lloyds accarding to IS0 9201,
www. brickingsofutions.com U e
vy brokk.es ro Metac 20 Brokk and Autodc:
www, brokk.uk.com § collabaration ;

Autodesk, ohe of tl
suppiiers of 3D-CAl
warld, recendy feo
release of Autodes}
7. They wanted to i
of & Brokk demolt
the packing - the
here.

Brokk participater in
Metec in June, the
Metallurgical Trade
Fair in Disseldort,
Germany. Brokk has a
streng position in the
process industry.

Brokk Nuciear
‘s a special business
area witnis the Brokk
organization. We have
mare than ter. years'
experience from
installations in nuciza
environ-ments. More
info and 2 project
&example .

Brokk design engi
using Autcdesk In
years now and fin
powerfur to work v

Top-down demolition with Bro

leading 'ole when the 9-storey former hospit
Sweden is torn down, it's with the use of compact, remot:
Brokk robots. The demolition tontract was deficate as the
builcing were to remain intact, hausing as they are gov
and a care centre

ore ut this challenging proj

The Sando ; Stipping
Bridge rotary kiln'i
reconstruction g comer plan
Four Brokk machines |

are currently used to
remove the entire

* Watch how Brokk
bridge deck of what deoricking: Click o1+

was once the world's . take 2 minute to de

longest concrete
bridge with an arch
measuring 264 metres ;
(870 ft). Read about
the impressive {
renovation project and
why the demolition
contractor, Norrlands
Demolering AB, chose

http:/fwww . brokk.com/ 7/28/03



Brokk 330 ragelori

Brokk
330

echnical shest
Brochyre Brokk 330

{Click o enlarge the
pictures)

The piant n the Brokk Family is the 330 model. To cur
knowiedge it is also the most powerful demolition robot
available on world markets at present. As with all Brokk
machines, the capatity in relation to size and welght is
unsurpassed,

Ir spite of its low weight - Brokk 330 weighs only 4100kg without attachment - It can
handie toots af up te 530 kil weight. Compare these figures with the weight of a
ncrmal digger equipped with the same type of breaker! What makes the difference is
that a Brokk —zchine is 5eslanec ana buiik specifically for demolition curposes, thus
uptlTibs{en‘ for this particuiar kind of Jab. And it does [t better than any other eguipment
avaiiabia.

Another characteristic of 2 Brokk robo: is that |t Is
electrically powered. It is guiet and enviroamental
frlendly as it produces nc exhaust fumes. This is
especially mportant when the machine is used for indaor
demwiltion, Although i is our biggest medel, Brokk 330 is
small enough to negotiate narrow passages.

Exampies of uses for the Brokk 330 are demoiishing bank vaults, cleaning siay in blast
furnaces, major building demglittans, cemerit kiln demalttion and waste handling in the
nuclear industry.

Brokk 330:

Height £ 540mm
Width L500mm
Weight 4100ky

Click an Brokk 330 dats sheet for more technical information,
Click here to see the Brokic 33¢ broghure.

Read also: yange of uses, acresspriss

You will need tc have Acrobat Reader installed on your computer to view the data sheets and brochures. You can download 1t free from Acrobat Reader.

Questions about this model? Get in touch with your lacal grokk desler or us directly at info@brakk.com

hittp://www.brokk.com/textsidor¥%20engelska/brokk 330.htm 7r28/03
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SORE INDUSTRY

Extra demolition power for the heaviest tasks



Elestric motor

Thanks to the 30 kW moter, the
Brokk 330 can carry very powerful

tools. Subsequently it performs

ennt"’! Syst’em very heavy and difficult demolition

Brokk 330 has a modern, digital tasks in an efficient way.
control system with a separate
display for trouble-shooting and
programming to increase safety.
All cables are protected to secure
problem-free operation.

The Bralk 330 can also be
=quipped with optional radio control.

Compact design

Small exterior dimensions and the
compact design make work in very
fight spaces possible.

Undercarriage

Support leg cylinders, hoses and @———— &
couplings are protected to avoid g
damage. Steel caterpillar tracks.

Building demolition is ane area where you can use the
Brokk 330 for very heavy tasks. Here, a bank vault is
being demolished so that the area can be used for
other purposes, The Brokk 330 demolishes quickly
and efficiently, when for different reasans. the amount
of demolition time is limited.

When the Brokk 330 is equipped with a crusher, you
car use it for very heavy demolition work, even during
the day in densely populated areas.



Arm system
S The Brokk 330 can carry and work
\\ ————————@ efficizntly with tools weighing up
to 530 kg (1210 Ib), which is
unique for this type of machine.

The machine’s reach is
approximately 7 metres {273 in)
with a hammer and the turning
radius is 360 degrees.

The machine is equipped with
expansion shafts in the joints,
protection for the tilt cylinder and
a quick hitch for easy replacement

Revolving table

The Brokk 330 has an effective
cooling sysism. The volume of the
hydraulic tank is 14D litres

(36 USgal}. The slew ring is of tools,
designed to withstand a great deat
of stress.

Maintenance

Brokk 330 is very easy to service.
Main components like filter, slectric
motor, hydraulic pump, valves,
electric connections, cooling
syster: and fan are within eagy
reach.

The strongest demolition machine

Strongest in the Brokk series ... and for heavy construction demolition

The Brokk 330 is the strongest demolition robot in the You car alsa use the Brokl 330 for very heavy demoli-

Brokk series. It is also the demolition robot that tion within the construction industry. Experienced

currently has the highest capacity in the world. You can operators and the Brokk 330 can do all these tough jobs

equip the Brokk 330 with toals such as hydraulic faster, safer, and more efficiently.

hammers, conerete crushers, drilling equipment, .

different types of buckets, etc. with a weight of up to Safety with Brokk

550 kg {1210 Ib), even though the machine only weighs Brokk makes the workplace safer. Operators control the

4200 kg (9240 In). When you need extra power for machine with ihe aid of a remote control, which means

maximum capacity and efficiency, the Brokk 330 is that they can remain at a safe distance from falling

your obviaus chaice. debris. The standard Brokk machine is electrically
powered, which also improves the working

Effective at foundries ... environment compared to diesel-powered

You can use the Brokk 33¢ for all kinds of demolition machines.

work. In the processing industry, slag lining removal and
cleaning of ladles and furnaces are just a few examples
of the types of work that you can do efficiently using the
Brokk 330. Other usage includes replacing the linings in
cement and pig iron furnaces, removing linings in tile
stoves, and when demolishing within the pulp industry.
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Typical Brokk! With more than 20 years of
experience and as the feading manufacturer of demolition
robots, we know what's needed. A world-wide sales and
service organisation is your guarantee for quick, reliable
service.

Each Brokk machine is built to meet the most stringent
requirements. When the situation seems hopeless, Brokk
is the answer. Typical Brokk work!

You cannot afford to wait any longer.
Welcome to the Brokk family!

Brokk AB

PO, Box 730

SE-931 27 Skeliefies, Sweden

Tel +46 910 711 80¢C

Fax +46 910 711 811

E-mail: info@brokk.com, www.brakk.com
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Accessories

Hydraulic breaker
The mest common attachment used on & Brokk machine is a hydraulic bresker. Dur main range that suits our machines includes the following breakers:

Brokk 40 - SBC6Q Brokk 90 - SBC115 or ~ SBC253

Brokk 250 and 330 - SBC610,

Braokk 180 - SBC410
Brokk 330 also SBCBOO

Click on the pictures to enlarge them.

Other types of breaker can also be used on Brokk machines. The size of the
chosen breaker depends a lot on the weight ratio. It may sometimes be
necessary tc use a side-angling device.

Your Jocal Brokk dealer or our head office can help you with more information infa@brokk

Concrete crusher

We can offer the follewing three models:

Brokk CC250- developed especially for the
Brokk 40

http://www.brokk.com/textsidor%?20engelska/tillbehor.htm 7/28/03
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Brokk CC320 - to be used with Brokk 30

Brokk CC400 ~ for Brokk 180

Brokk CC560 - designed for Brokk 250
and 330

Click on the pictures to enlarge them.

For technical details click on Brokk CC260 technical data, Brokk CC320 technical data, BrokkCC4D0 technigal datg or Brokk CCS60 technical data.
You need to have & program that can read this type of file (.pdf) e.g. Actrobat Reader. You £an downicad it free from Acrobat Reader.

To see the crushers In action, check out range of yses

Bucket

There is at least one type of bucket available for each Brokk model, sometimes several, The huckets are
used mainly to clear away debris but can also be used to turn Brokk into an ordinary digger for drainage
work, eic.

Clamshell bucket

We can also offer a range of clamshell buckets,

Grapple

http://www brokk.com/textsidor%20engelska/tilibehor htm 7/28/03
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We can provide three sizes of granple. They can be used e.g. for clearing away piping and ventilation ducts, The grapples are called Brokk G30, Brokk 650
and Brekk G80 (no picture available). They are designed for Brokk 40, 180 and 2507330 respectively. Click or the pictures to enlarge them.

Brokk G30 Brokk G50

Other tools

We can also offer other tools, such as drilling equipment, cutters, steel shears, str. A range of other accessories is aiso available for increased safety and to
maximise tne use of the machines.

For mare detailed information concerning our accessories, please get in tauch with your lpcal Brokk ler or with our head office directly info@brokk.com

hitp:/fwww brokk.com/textsidor%20engelska/tillbehor.htm 7/28/03
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Svenska

o More about Brokk

Home

. The name
€l i€
Transpord
ompan
Printed matters The name has heen taken from the mythical figure Brokk,
News and events who forged the god of war Thor's sword in the reaim of
the Norse gods. Brokk was small but very strong, just like
v our machines.
Lontact
Contacts in Brokk AB He was aiso something of an artful character, which could
also characterise our designers, or perhaps the people
who use the machines?

Characteristics

Distinguishing features for 8rokk are:

Remote control - operated from a portable cable or wireless contrel box.
Electric-hydraulic operation - no exhaust fumes, low ncise levels.

Compact power - small dimensions, lightweight but strong.

Wide range of options - can be equipped with many gifferent rypes of attachment.

BROKK

- can carry very powerful atttachments for jts weight

http://www brokk.com/indexsidor%20engelska/index_mer om brokk htm 7/28/03
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Range of uses

Construction

{Qlick to enlarge the picturas)

Demolishing bultdings includes a nurmber of tasks far which you can use vour
Brokk machine, The first thing that cames to mind is probably the demolition
of concrete structures using a hydraulic breaker.

In sorne cases, concrete can also be crushed using a concrete crusher. This
we-hod is faster and quieter. Adjoining wark can often continue uninterrupted
and demolition can even take place at night.

Brokk machines are mostly used for partial demolition during the renovation of
buildings. This Is also when its compact size and flaxibility comes to its right,
Its precise control enables demolition of anly the sectlons that nead to be
removed, while |eaving the remaining sections unscathed. Electric cperation
alsoe makes it easy to use indoors.

rokk is also emploved for chiselling up channels in floors to aflow the
replacement of drains, removing tiles and clinker, completely or partially
demalishing walls and piflars, cutiing down pipes, demelishing chimney stacks
from top to bettom, etc. There is a Brokk modei far alf jobs.

From a work envirenment point of view, Brokk is excelient; no exhaust fumes,
no vibration injuries, good operator visibility, small risk of injury due to failing
ohjects. This is the reason for Brokk becoming & household word in the
construction industry,

Renovating huildings is mast common in large urban areas. The innumerable
concrete blocks that were built after the war are now of an age that requires
substantial renovation. Here, an efficient worker such as Brokk is an
invaluable asset.

Another benefit in using a Brokk machine is that it facilitates recycling of the
material resulting from the demaiition. You don't just blast it al! away, it must
pe disassembied into Its component parts and sotted,

http://www brokk.com/textsidor%20engelska/anvandningsomraden.htm 7/28/03
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Retaining old facades while renovating the inside of buildings is also commonly
done, Selective demalition is then 3 necessity, i.e. you must choose what to
remove and demolish only that.

Learn more about construction demolition from the Demolition Handbook.
You need a special program to read this type of file (.pdf). You can downioad it here Acrobat Reader

Process

Click on the pictures below to get a better view of what Brokk can
do within the processing industries.

Processing industries where Brokk machines have been put to use are steelwarks,
aluminium, copper and other metal production processes, foundries, paper mills, etc,

These industries offer ideal opportunities for Brokk machines to prove thelr versatiifty and
adaptability.

Amuong the most cosnmon areas of use is stripping linings in ladies, kilns, torpedo cars,
tapping spouts, runners, etc.

Remmoving linings Is a very delicate task. It is important not to damage the bottem lining
which is costly to repair or replace. Brokk robots can be operated with great accuracy. The
remaote control makaes it possibie for the operator to stand close to the working area of the
breaker.

As every minute of downtime in the process industry is extremely expensive, maintenance

work must be carried out guickly. This is where Brokk is at its best as the machine can get
to work immediately even thaugh heat, gas and dust may prevent people from antering the
place.

Quite a bit of other demolition work must also be done on industrial sites, such as clearing
slag and demnolishing foundations.

In their standard configuration, Brakk machines can cope with most environments. In
extremely demanding and aggressive environments, kthey can be equipped with extra
options such as heat protection.

See the spacial brochure for Brokk in process.
You nead a special program te read this type of file (.pdf). You can download It here

Acrobat Reader

Cement

http://www.brokk.com/textsidor%20engelska/anvandningsomraden htm 7/28/03
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Cement industries worldwide Lse Brokk fer stripping linings and cleaning kilns. Brokk does
this so weli that cleaning just one kil {s usualiy enough to earn back the inltial investment.
The machine can get to werk much eatlier, even before the kiin has completely cooled down.
Brokk is electrically powerzd and car therefore operate inside the Riln without causing
exhaust oroblems,

Earlier methods of blasting away the surface were very difficuit to controf. When a 8rokk
robot is used, the eperator can stand away from the falling debris and the Taching is so
easy to operate and works with such precision that the ungertylng surfaces are laft
undamaged.

Brokk can be used both far complete and for partial renovation of cement kilns. Its compact
size enables It to pass through narrow klin openings. Each haur of production standstill costs
a jot of money at a cement plant, making short kiln dewntime a necessity, Putting a Brokk
machine with skilled eperator tc work saves time which translates into increased productivity
and output.

And when new refractory bricking is to be put in place, you can use equipment supplied by
our U.5. subsidiary, Brokk Bricking Solutions. They provide equipment such as 3 mechanised
installation rig, laser instrumentation and transport system for the brick. You can learn
about their method and products in the articie "R i owntime" and "Reducing refractory
tosts", Far additional details, please visit www.brickingsoiutions. com.

See the special brochure for Brokk. in cament, You need a spzcial program to read this type
of file {.pdf). You can download it here Acrobsf Reader

Nuclear

nuclear waste. Brokk manipulators therefore have & 2iaze to fill in the civil and military
nuciea- industries around the world.

30f4

1f ever there is @ regson to use ramote controlled machines, it is when 1t comes to bandiing

Other applications

Although the machines must often be provided with special equipment and fealures to work in
nuciear industries, they are still based on the well-proven Brokk technology. Remete control,
alectrical operation, compact size, precision and strength - all the outstanding Features of a
Brokk machine are required here.

Brokk remote controlled manipulators can be used as a transportable or stationary robot in
contaminated areas.

Brokk can also be wsed for other zpplications. There are stationary units working with crushing machines, robets working in sugar plants, renovating bridges,
clearing asbestos, renovating tunnels, cleaning sewer tunnels with remote control - the list of appiications where Brokk machines make a difference can be

made very long.

http://www brokk.com/textsidor%20engelska/anvandningsomraden.htm 7/28/03
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ENGINEERING DESIGN FILE EDF 096-009
Rev, No. —————T_
Page 10f28
EDF Title: TSF-26 RUBB BUILDING SYSTEMS SPECIFICATIONS AND VENDOR QUOTES ‘l
Project No.: 2000-096 lProject Title: OU 1-10, TSF-26 REMEDIATION
i Project Specific Activity: TEMPORARY ENCLOSURE STRUCTURE SPECIFICATIONS / QUOTES
;rablem Statement:

Develop a “Temporary Enclosure Structure” from currently fabricated and commercially available building system
manufactarers to meet the associated needs of the PM-2 A Tanks {V-13 [East Tank] and V-14 [West Tank]) Remedial Action
Operations. The Temporary Enclosure Structure would provide a “Secondary Confinement” of any airbome waste generated
during waste removal operations. Includes the following critical items:
e  Minimize Weight due to Crane Lifting Capacity and Site Restrictions
e  Optimize Size to assure BROKK work efficiencies within the Enclosure

o RUBB THA Shelter [26.2° width x 65.0° length]

o RUBB Special Enclosure [16'0” width x 35°0" length] has 22°0” Side Walls to provide cover over the Waste Vacuum !
System - Cyclone Separator Hopper :

=  Minimize Cost / Manufacturing Lead & Deliver Time
Summary of Conclusions:

TSF-26 Site;
» RUBB THA - Cost => §22,000
» RUBB THA - Weight =>  7,1751bs
» RUBB Special Enclosure - Cost = $31,000

*  RUBB Special Enclosure - Weight —==> 4,730 1bs
The GROVE TGMK 5240 has sufficient lifting capacity to compiete the designated lifts at the required offset distances from the
excavation and not exceed 80% of design capacity. This would then not require a “Lift Plan” and be considered a “Normal Lift
Operation”.
' REVIEW AND APPROVAL SIGNATURES:

TYPED NAME/ORGANIZATION SIGNATURE DATE
PREPARED BY: D. 1. Kenoyer
L Lor 43
CHECKED BY: g
. &u::u Shasex. 10/ Za/6™>
INDEPENDENT !
REVIEWER OR3

APPROVAL: ,/ '
ﬁ//‘jz /-m Gany H ecstsnn r0/21/s

Distribution;

Registered Professional Engineer's Stamp (if required)




EDF Title: TSF-26 RUBB BUILDING SYSTEMS SPECIFICATIONS AND VENDOR

QUOTES EDF No. 096-009
Project No.: 2000-096 Rev. No.: 1
Project Title: OU 1-10, TSF-26 REMEDIATION Page 2 of 28
Prepared by: D.J. Kenoyer Date: 17-Oct-03  Checked by: Kevin Shaber Date:18-Oct-03
PROBLEM STATEMENT:

TSF-26 Site Remediation Operations require the removal of the waste PM2A Tanks [V-13 (East Tank) and
V-14 (West Tank)] and the placement of temporary enclosure structures [RUBB THA Shelter / RUBB
Special Shelter]. The weight of these items was calculated and the GROVE GMK5240 Technical Manual
cansulted to assure these items could be handled during the Remedial Action Operations.

The Temporary Enclosure Structures must be durable [ability to last the life of the project without repair
and/or maintenance - 12 months], lightweight, and cost effective. INTREPID will prepare a “Specification”
for the “Temporary Enclosure Structures” based upon information developed in this research.

The placement / positioning of the GROVE GMKS52400 crane is critical in relationship to the edge of the
excavation to assure there is no failure of soil stability in that area.

The Assumptions utilized in the performance of these specifications / calculations are outlined below:
s  General Specification for RUBB THA Shelter and RUBB Special Shelter
o  Steel Structural Framing System for strength [truss or tube framing system]
o  Translucent Panels for Roof to allow light filiration into facility {minimize need for lighting]
o  Continuous Steel Framing at bottom for lifting and anchoring [ntilize Jersey Bouncer (concrete traffic harriers)
for structure ballast] .
o  Internal Lifting Framing System {allow structure 1o be lifted by crane]
o Personnel and Equipment Access Doors [allow placement of BROKK 330 into facility]
o  On-Site Asserbly and Erection of Structure

s Lifting capabilities of GROVE GMK5240 based upon Guide Chart
»  Weight calculations of RUBB THA Shelter based upon General Specification, Subsection 1.1
o  Weight caiculation of RUBB Special Enclosure based upon technical representative phone conversation

REFERENCES:

GROVE TM9120 Lifting / Crane Capabilities Guide Chart, page 7

RUBB THA Shelter General Specification, dated 24-Apr-03

RUBB General Technical Specifications for RUBB Buildings and Shelters (GTS) 4/01

RUBB THA Shelter Vendor Quote, dated 15-Jul-03

Phone conversation with RUBB Technical Representative, Mark Boutet, on 16-Jul-03 @1247 MST ...
standard 3.” X 3.5” angle is 14" thick.

Phone conversation with RUBB Technical Representative, Xxxx Yyyy, on 17-Oct-03 @1450 MST ... the
RUBB Special Enclosure weight works out to be 8 pounds per square foot.

CALCULATIONS / ANALYSIS:
See Attached RUBB Manufacturers Technical Specifications for the THA Shelter
o RUBB THA Shelter [26.2° width x 65.0° length}
Cost  =>$22,000
Weight=> 7,175 1bs
Galvanized Steel Structure
Continuous 3.5” x 3.5” galvanized base angle foundation
PVC Folding Door [Equipment Access] in one gable
Vents at gables at both ends
PVC coated polyester fabric roof (white transtucent) and walls (colored) [flame retardart}

0000 00O0



EDF Title: TSF-26 RUBB BUILDING SYSTEMS SPECIFICATIONS AND VENDOR

QUOTES EDFNo.  096-009
Project No.: 2000-096 Rev. No.: 1
Project Title: OU 1-10, TSF-26 REMEDIATION Page 30f28
Prepared by: D.J. Kenoyer Dage: 17-Oct-03  Checked by: Kevin Shaber Date: 18-0Oct-03

CALCUL ATIONS / ANALYSIS - CONTINUED):
See Attached RUBB Manufacturers Technical Specifications for the Special Enclosure
e RUBB Special Shelter [16.0° width x 35.0° length] with 220" High side walls
Cost ==>$31,000
Weight==> 4,730 lbs
Galvanized Steel Structure
Continuous 3.5” x 3.5 galvanized base angle foundation
Overhead Rollup Door [Equipment Access] in one gable
Vents at gables at both ends
PVC coated polyester fabric roof {white translacent) and walls (colored) [flame retardart]

Q0 0000

INTREPID must come up with a “Hold-down Structural Member™ to attach to the 3.57 X 3.5” galvanized
base angle foundations to allow the Jersey Bouncers to be placed on to act as ballast. The 3.5”x 3.5”
galvanized base angle foundations are '4” thick per conversation with RUBB technical representative. It is
recommended that a standard % thick, 3 14 wide, and 20> long bar stock be utilized to weld to the bottom
of this foundation angle at the locations where the steel trusses tie into the foundation angle Japply a 4”-
weld 2" long on each weld face]. This will provide the necessary hold-down support with the Jersey
Bouncers acting as ballast.

These temporary enclosure structures are to be located at the bottom of the excavation for the PM2A Tanks
which 1s approximately 1670 deep. Since the RUBB THA Shelter is only 3 meters (approximately 11°0”)
at the side walls and only 5 meters (approximately 16°6”) at the gable ends, most of the structure will be owt
of the direct wind and should not encounter significant wind forces (over turning, push, lift). The RUBB
Special Shelter has side walls approximately 7 meters high (approximately 22°0”) and may represent a
higher wind profile than the adjacent RUBB THA Shelter.

The following is 2 listing of the attached RUBB information [22 pages]:

- RUBB Telefax Vendor Quote, 17-Oci-03, 3 pages

- RUBB Telefax Vendor Quote, 15-Jul-G3, 3 pages

- RUBB Letter THS Shelter Photos, 15-May-03, 3 pages

- RUBB Letter Vendor Quote, 24-Apr-03, 2 pages

- RUBB THA Shelter General Specification, 4 pages

- RUBB Business Card, 1 page

- RUBB Letter Vendor Quote, 22-Apr-03, 2 pages

- RUBB Detailed Engineering Drawing for THA Structure 40” span, 1 page

- RUBB General Technical Specifications for RUBB Buildings and Sheltcrs (GTS) 4/01, 6 pages
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TELEFAX

BUIL! svrss

COMPANY:  Intrepid Engineering. Services, Inc. RUBB INC,,
Sanford Airport
ATTN: Mr. Doug Larson P.O. Box 711
} Sanford, Maine 04073

FROM: E{)ob Norn;andeau " Tel: (207) 324-2577

(bnormandean@rubbusa.com) Fax: (207) 324-2347
FAX NO: 208-529-1014 E-mail: info@rubbusa.com
NO. SHEETS: 3
REF: ' Budgetary Quote . Sent[']
DATE: October 17, 2003
Doug, '

Artached you will find a copy of the budgetary quote that you requested. After your review if you
have any questions please.call me at your convenience. The quote as usual is set up in 2 line item
format, The last quote didn't require site erection and other items .You can deduct these if you

don't need them.

Thanks,

Bob

c \wwnow:\D:;sKI'OP\aos 5 FAX COVER.LWP.

AN INTERNATIONAL COMPANY
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BUILDING SYSTEMS ‘ - RUBB, INC.
] . P.O. Box 711, 1 Rubb Lane
_ Sanlerd, Maine 04073 USA
_ Tel: 207 324 2877
2 \ .
October 17,2003 ‘ Fax: 207 324 2347
E-mail: info @ rubbusa.com
Intrepid Engineering Services, Inc. ' : 0481-03BIN

I

47347 RUBB, INC PAGE ©2/83

Mr. Doug Larson
501 West Broadway Street
Ideho Falls, ID 83402

Dear Mr. Larson,

It was a pleasure spesking with you over the phone. Following is the budgetary quote that you
requested during our last phone conversation. After your review if you have any questions please
call me at your convenience. '

16’ x 35'(W x L) BVR Rubb building, with 22’ sidewalls: $ 19,363

This budgetary price includes a complete steel structure. The steel is hot-dip galvanized after the
welding process to provide & maintenance free structure. As standard, the Rubb building is
supplied with vents in the gables, The walls and roof are clad with a 28 oz./sy PVC coated
polyester fabric. The roof is translucent white and the walls are available in & range of standard
colors. The material is flame retardant. The building will be supplied according to BOCA
building .code based on a ground snowload of 25 psf, a basic steedy wind speed of 90 mph and a 3
psf collateral load. Structural calculations are available to assist with application for building
permission if required. Material test certificate can be provided. Unless otherwise specified,
foundation is customer's responsibility. '

(1) 3'x7" (w x h) steel personnel access door: 3 800
(Including support wood/stee] framing)

(1)14 x 16" (w x h) overhead industrial rolling steel door: $ 4,724
(1) Set of resin bolts to attach building to existing concrete pad; ¥ 612
(1) Set of lifting brack‘;:t and cable assemblies: | $ 1,000
Freight Charge: : _ F 4,500
Estimated Installation: 3 9,800

(Non-Union Rubb Crew, Standard Wages, Travel; Eduipment, Expenses)

= - RUBB BUILDINGS (1D, RUYB MOTOR A T

A= B Tal. oda 193 482 2271 Tai +47 56 215032 ~tal
Zdahs wmimm Fax: 14a 171 482 261C Fux: 47 56 317870 - R‘-‘gm‘o ) A

AN INTEANATIONAL COMPARY s

'
Gentifleaty M. USg2/0897
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gy
October 17, 2003 TG0
Mr. Doug Larson T o
Page 2 of 2
Total: § 40,799
o Uy

!

All prices are based on U.S. Dollars, FOB Sanford, Maine, and are good for 60 days. Qur prices
exclude sales tax, building permissions or fee's and any bonding requirements. Also excluded are
any utility connections to facility for required water, electrical, telephone and fire alarm services.
All sales are subject 10 Rubb, Inc.'s General Terms and Conditions.

Our standard terms of payment for a purchase are: 40% due with order, 50% upon delivery and
10% due net 30 days with a 1% discount if paid within 10 days.

1 hope that you find the enclosed of interest and that we have the opportunity to discuss your
requirements in the near future. If you feel that 2 meeting would be beneficial, or if any additional
information is required, please contact me at 1-800-289-7822 and I would be happy to assist you
further.

Assuring you of our best attention to quality and service at all times.

Sincerely
Rubb, Inc.

Bob Normandeau
Bulk Facility Sales
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TELEFAX

BUILDING SYSTEMS

COMPANY: Tntrepid Engineering Service Tac.. RUBE INC.,

—— - Sarford Alrport
ATTN: . Doug Larson _ P.O.Box 711

‘ . . } ; Sardord, Makne 4073
FROM: Bob Normandean Tel. (207) 5242877

Fane: {207) 3242347

FAX NO: 208:529-1¢14 | E<mait: info@subbusa;com
NO.SHEETS: 3

REF: Budgetary (ot Sent[ T

DATE: Faly 13,2003

Doug,

Attached you will find the revised budgetary quote we discussed carlier om the phone. If you

have any ouestions please call.

Thanks,
“Bob

SWINGOWS DESKTOMBCE'S FAX SOVERLWE
B .
AM INTERRATIONAL CONMPANY




#r/1542083  13:48 2073242247 RLIBB.

[
&

FasE Az/a32
I raas gy
P.C. Box 711, t Aubk Lans
?;ﬁfwﬂ‘ Maine 04073 USA
_ e - . 207 324 2877

Fuly 15, 2003 Fax: 507 304 2347
E-mail info@nehbisz. com

I vid Engineering Services, Inc. 0234-13aBIN

Mr. Dong Larson

301 West Broadway Strast

idaho Falls, ID 33402

Dear Doug,

Thanks for "ouz continued interest.in Kubb Buildings. Per our conversation, please find pricing
oz & new 10m x 63 THA shelter that you requested:

{19262 x 65 Tha Range Rubb shelier with an 11 sidewall $17.300

his price inchedes 2 compiste: zalvanized esl siruchws mamtfchred o ad ready. fo

EE";IRE slese ;Gmf‘_.; sad 5 BT u\..'h‘r\rr Ao it ons g-:: s, :'15 gtandard the :f_?.‘.‘.‘ 0
supplied with vents in the gables. The mﬁs gra covensd with colnred am the rooi with white

transiueent high strength, PV coated polyesier- fdnnz, "’hz: roaterid Is fame retardant, Seours

- o ST P e s 3 13
TESISTINE 16 ihE gr...n.mﬂ and erechion i customer’'s ?tnwxﬁb AICYS

{1y Set of lifting syes and cables: $ 800

(722
L
=

(1) Set of oundation ballasts:

{1} Freight Chargs: $ 3400

Total: 5 22,000

The THA shelter comes standard with a comtinuons 3.5" 2 3.5" & vanw;d base angle foundation.
Thiz can be gffixed to sither prepared or netural ground s Jr"a: with a variety of fastening
methods.

The THA shelwer has been oreated 1o sgwoe 23 2 hesvy dofy, all porpose shelter. . Though not
Sesizmed fo the swicr oods stamderd of sur 1.}11’2 finx ."’:.‘*.‘:g?.%‘.,-ﬂ".ﬂ TH4 sheliers have been

destructicn wsied & ouwr fhclory 1o onmure thelr reflability in (e Deld. The TEHA's pdmary
advaniages axe a5 follows:

Low miled and Mistine costs _
{an be erected or dismantled with minimal tools
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July 15, 2003
Mr. Doug Larsont
Page 2 of 2

Can be erected on atmost any suface
Packs fo a small shipping voiume
High degree of part imerchangeability

For many storage and site workshop situations, the THA provides the optimal solution to the
need for durable cover and planning flexibility. \

me:b-bJ

All prices are based on U.S. Dollars, FOB Sanford, Maine, and sre good for 60 days. Our prices
exclude sales tax, huilding permissions or fee's and any bonding requirements. Alse excluded are
any wility connections 1o farility for required water, slecirical, telephone and five alarm services.

A1} sales are subject to Rubb, Inc.'s General Terms and Conditions.

")

“ur standard serms of payment for a parchase are: 40% due with order; $0% wpon delivery and
0%, due net 30 dayz with & 1% discount i ppid within 10 days. -

- S, ST, | -3 P - - - k y - < - - - v .
I hope that the enclosed formation will e of belp 10 you when Fou 2ECEIVS MOUINCS 0T

munisipal offices around the stare I you meed more infermation of fiwther assisiance of
sddirional literature, please contact me at 1-§00-289-7822.

£

Assuring you of our best attention to quality and service atall times.

Sincerely

Rubb, Ine. . '
Al 2J(Jﬁ?mcfﬂau Pl s,

Bob Nofmandsau JEras @n
Bulk Facitity Sales 75 CI par
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May 15, 2003 {\;//
e

Mr. Doug Larsen

Intrepid Technologies

501 West Broadway Street
Idaho Falls, ID 83402

Dear Mr. Larsen,

RUBB, INC.

P.O. Box 711, 1 Rubh Lane
Sanford, Maine 04073 USA
Tel: 207 324 2877

Fax: 207 324 2347

E-mail: info@rubbusa.com

Thank you for your continued interest in our products. I have enclosed some pictures of our

liftable THA shelters which I hope will be relevant to your present needs.

If there is any other way I can be of help. You can reach me at (800) 289-7822
Assuring you of our best attention to quality and service at all times.

Sincerely
Rubb, Inc.
As o

s 2 | /\)Mm.cw docn
Bob Normandean

Bulk Facility Sales

%

RUBE BUILDINGS LTD. RUBE MOTOR AJS
Tel. -44 191 482 2211 Tel: +47 5L 315032
Fax: +a4 197 482 2516 Far: +47 55 317510
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BUILDING SYSTEMS RUBSB, INC.

P.O. Box 711, 1 Rubb Lane

Sanford, Maine 04073 USA
4, 2003 Tel: 207 324 2877

Fax: 207 324 2347

E-mall: info@rubbusa.com

April 2

Mr. Doug Larsen 0234-03 TWD
Intrepid Engineering Services, Inc.

501 West Broadway Streel

Idaho Falls, ID 83402

Dear Doug,

Thanks for your continued interest in Rubb Buildings. Per our conversation, please find
enclosed pricing on 2 new THA Range Shelter that you requested.

(1) 40 x 70° THA Range Rubb Shelter with an 11’ sidewall: 321,000

This price includes a complete galvanized steel structure manufactured and ready for erection by
using sleeve joints and a PVC folding door in one gable. As standard, the Rubb shelter is
supplied with vents in the gables. The walls are covered with colored and the roof with white
transiucent high strength, PVC coated polyester fabric. The material is flame retardant. Secure
fastening to the ground and erection is customer's responsibility.

(1) Set of Lifting Eyes and Cables: , 5 800
(])l Foundation Ballast: 5 500
Estimated Shipping Cost; $ 3.400
Total Price: $25,700

The THA shelter comes standard with a continnous 3.5" x 3.5" galvanized base angle
foundation. This can be afﬁxed to elther prepar ed or natural ground surfaces with a variety of

fastening methods e

Cost to provide a Rubb factory trained technician to assist your crew is 5500 per day. Cost
includes room and board, and assumes up to a ten hour day. Cost does not include
transportation. Airfare and car rental are billed &1 cost plus 10% or mileage is billed at $0.36 per

mile. Travel days and downtime requiring our personnel to be at your location but not working - -
are billed at $250 per day.

P 7 RUBE BUILDINGS LTD, RUBE MOTOR AJS
17 l_‘_- Tet +44 167 482 2211 Tel 47 65 215022
« = v— Far: +44 197 482 2516 Far: +47 §5 317510




Mr. Doug Larsen
April 24, 2003
Page 2

All prices are based on U.S. Doliars, FOB Sanford, Maine, and are good for 60 days. Our prices
do not include freight cost, sale§ tax, technical services, building permissions, foundation or
erection unless otherwise specified. All sales are subject to Rubb, Inc.'s General Terms and

Conditions.

Our standard terms of payment for a purchase are: 40% due with order, 50% upon delivery and
10% due net 30 days with a 1% discount if paid within 10 days.

I hope the above meets with your approval and look forward to hearing from you. Ifany further
information is required, please don't hesitate to give me a call at your convenience.

Assuring you of our best attention to guality and service at all times.

Best Regards
Rubhb, Ine.

%MP/M“’”\CQQ@J\

Bob Normandean
Bulk Facility Sales




THA SHELTER GENERAL SPECIFICATION

1.0 Description - General

The THA shelter consists of a series of galvanized steel sections which pin togethar
to form the structurat framework, over this framework is tensioned a high strength

PVC coated polyester fabric.

The shelter comes standard with a continuous

galvanized base angle to provide a complete weather seal. The structure is
rectangular in shape with vertical gable walls and sidewalls inclined at & & ° slope.
This shape offers maximum usable space per covered square foot.

1.1 Weight (Ibs)

The THA has a finished weight according to the following table:

20" length
30' length

40' fength

each add'l 10' module

1.2 Dimension (ft)

955

18.7' Span 26.2' Span 32.8'Span 32.4' Span
2420 3830 4140 4990

3040 4340 5095 6140

3660 5050 5050 7290

620 710 1150

The structure sidewall heights, exterior peak heights and interior peak heights are

given below:

Length (outside)
‘Wicth (outside).
Sidewall height
Exterior peak height

Interior peak height

19.7' Span 26.2 Span 32.8fSpan 39.4' Span

(Stated length + 3" i.e. 80' = 80'3")

(Stated width + 2" i.e.19.7.=18.9")

11.0'

15.7"

14.9'

11.0'

17.5'

14.2'

11.00
19.2'

15.9'

11.0°

21.0°

17.7




= 1.3 Material

= 1.3.1 Steel

The steelwork is composed primarily of 3" and 3-1/2" diameter round steel! tubing.
Most tubing is purchased to ASTM AB00B specification with a minimum yield
strength of not less than 50,000 pounds. The steelwork is either pre-galvanized or
hot dip galvanized after fahrication to provide corrosion protection.

Primary Member Sizes Table

Diameter Thickness Min. Yield Coaling

Leg, Roof and 3.0" 120" 50,000 Ibs. Pre-galvanized
Gable Tubes or Hot dip galvanized
Joint Tubes 3.5" 180" 42,000 ibs. Hotdip gaivanized
(elbows)
Axial Tubes 2-3/8" 120" 50,000 Ibs. Pre-galvanized
Mid-span Bracing  1.9" 108" 42,000 Ibs Pre-galvanized
Secondary Span ~ 1.25" 095 50,000 Ibs Hot dip galvanized
Bracing '
Plate and Angle - - 36,000 Ibs  Hot dip galvanized
Fabrications
Fastening 5/8" - - Zinc plated
Clevis Pins

= 1.3.2 Fabric

The fabric is a 21 oz. PVC coaied polyesier. The fabric has a thickness of 28 mils, a
tensile strength of 285 poundsfinch, and a tear resistant strength of 154 pounds.
The fabric is treated with chemicals to resist degradation by ultravioclet light and also
to be flame retardant and is self-extinguishing in accordance with NFPA701 and

. applicable Federal Standard..-The roof.is.usually a.white franslucent and the walls.. .

are of various opaque colors.

« 1.3.3 Hardware

The primary structural members pin together using a combination of clevis pins and
spring loaded pins at apex location. These pins are high sirength and plated to
resist corrosion. :




= 1.4 Structural Capability

The THA shelter has been destruction tested and proven to withstand live loadings
given in the table below. If loads provided here are insufficient, Rubb can provide
modified designs to achieve reguired load capabilities. Rubb has designed
structures to ground snowloads of over 50 psf and windloads in excess of 120 mph.

THA Load Capability

19.7' Span 26.2'Span 32.8' Span 3%.4' Span

Load capacity 22 19 9 11

The THA shelters have been tested applying a uniform Ioading to a single truss.
The values shown represent tests resuiting in ib/sq. ft. with a safety factor of 25%.
Highar loadings can bz achieved with modified fruss bracing or reduced spacing
between frusses.

= 1.5 Anchoring

Several anchoring methods are available. One common method is fo use
galvanized steel anchor bars driven at opposing angles as shown in figure 6 of the .
accompanying THA shelter brochure. Another is to use anchor bolts inte concrete.
Alternative methods are availabie.

= 1.6 Dpors and Ventilation

The sfructure comes standard with a lace-up door in one gable. Each gable is
equipped with a ventilation duct. Exhaust fans or alternative door systems can be
added if desired. '

» 2.0 Manufasturer

The manufacturer shall be Rubb Inc. of Sanford, Maine USA. Rubb can provide a

supervisor crew to assist in the installation of the structure. The structure shall

include all necessary accessories, fasteners, anchors, and special {ools as required

by Rubb for erection. Estimated erection time for the structure is 40 square feet per
" person hour.” o

Rubb buildings are warranted against all defects in material and workmanship for a
period of one year from Zate of delivery. Rubb further guarantees that the fabric
membrang will be fres from any detericration in useiuiness for 2 perioa of five years.
~if any such defects should ocour, Rubb will repair these defects at no charge fothe -




purchaser. Rubb will not be liable for defects which result from unforeseen acts of
God; acts of war; or the negligence of the purchaser, his agents or a third party.




e Gowen (e Woddly RUBE, INC.

A.0 Box 711, 1 Rubb Lane

R"BB Sanford, Maine D4073 USA
Tel: 207 324 2877
Fax: 207 324 2347

BUILDING SYSTEMS Toll Free : BOD 28BS 7822

E-mail: bnormandeat & rubbusa.com

Bob Normandeau |

AN INTERNATIONAL COMPANY
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BUILDING SYSTEMS RUBE, INC.

P.O. Bax 711, 1 Rubb Lane

Sanford, Maine 04073 USA
Apl‘iT 22, 2003 Tel: 207 324 2877

Fax: 207 324 2347

E-mail: info@rubbusa.com

Mr. Doug Larsen 0228-03 TWD
Intrepid Engineering Services, Inc.

501 West Broadway Street

Idaho Falls, ID 83402

Dear Doug,

It was a pleasure speaking to you on the phone yesterday. Please find enclosed budgetary
pricing information for the shelter we spoke about to cover your underground storage tank.

(1) Used 39.4° x 70’ THA Range Rubb Shelter with an 11° sidewall: $15,555

This price includes a complete galvanized steel structure manuofactured and ready for erection by
using sleeve joints and 2 PVC folding door in one gable. As standard, the Rubb shelter is
supplied with vents in the gables. The walls are covered with colored and the roof with white
translucent high strength, PVC coated polyester fabric. The material is flame retardant. Secure
fastening to the ground and erection is customer's responsibility.

{(2) 12° x 12’ Framed Openings: mclnded
(1) Set of Lifting Eyes and Cables: $ 800
(1) Foundation Ballast: § 500
Estimated Shipping Cost: ‘ $ 3.400
Total Cost: ' ‘ $20,255

41l

The THA shelter comes standard with a continuous 3.5" x 3.5" galvanized base angle
foundation. This can be affixed to either prepared or natural ground surfaces with a variety of
fastening methods. '

'Cost to provide 2 Rubb factory irained technician fo assist your crew is $500 per day.  Cost
includes room and board, and assumes up to a ten hour day. Cost does not include
iransportation. Airfare and car rental are billed at cost plus 10% or mileage is billed at $0.36 per
mile. Travel days and downtime requiring our personnel to be at your location but not working
are billed at $250 per day.

pr RUBE BUILDINGS LTD. RUBE MCTOR &/%
@ M l‘_lE; Tel a4 187 48% 2211 Tet 47 6L 215042

Fay 47 E5 XITLI0




Mi. Doug Larsen
April 22, 2003
Page2

All prices are based on U.S. Dollars, FOB Sanford, Maine, and are good for 60 days. Qur prices
do not include freight cost, sales tax, technical services, building permissions, foundation or
erection unless otherwise specified. All sales are subject to Rubb, Inc.'s General Terms and
Conditions.

Our standard terms of payment for a purchase are: 40% due with order, 50% upon delivery and
10% due net 30 days with 2 1% discount if paid within 10 days.

The THA spelter has been created to serve as a heavy duty, all purpose shelter. Though not
designed to the strict code standard of our building ranges, the THA shelters have been
destruction tested at our factory to ensure their reliability in the fleld. The THA's primary
advantages are as follows: '

Low iitial and lifetime costs

Can be erected or dismantled with minimal tools
Can be erscted on almost any surface

Packs 1o a small shipping volume

High degree of part interchangeability

h s W by

For many storage and site workshop situations, the THA provides the optimal solution to the
need for durable cover and planning flexibility.

I hope the above meets with your approval and look forward to hearing from you. If any further
- information is required, please don't hesitate to give me a call at your convenience.

Assuring you of our best attention to quality and service at all times.

" Sincerely..

Rubb, Inc.

(;,JLJ’ eronaanclorm
Bob Normandeaun

Bulk Facility Sales
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BUILDING SYSTEMS

|

GENERAL TECHNICAL SPECIFICATIONS
FORRUBBBUILDINGSANDSHELTERS(GTS)4/01

1.0 RUBB BUILDINGS LTD

Rubl Buildings L1d has for over 20 vears manulaciured versalile,
relocatable tuildings for all lypes oi applications throughout the world.
C.r bwldings withsland eiimatic condilions ranginc from. (he fropica’ to
the Atctic. From the outset Rubb Buildings has maintained a strict
qualiy policy encompassing deslgn, maserials, and the manulacturing
process, We {eel we can thergiore say wilh conlidence that,

"We make redocatalie bulldings nuill to tast™.

2.0 SERVICES

Our servize does not end with the procdua! tsell. ¥ required, we tan
hande any projesi on 2 ‘lun-key' base.

We can provide afl of the foliswing services.

Site surveys.

Design of vilually any shape of building reguired,
Design of foundations and foors.

Applizations {or building regulation approval.
tdanufaciure of buildings and shellers.
Construction 6! foundatinns and floors.

Siectrical, heating, lighting, ventilafion, dehumidification,
air sondificning services eic.

Teanspor,

Erection.

Afier sales service.

3.0 DESIGN CRITERIA FOR BUILDINGS

Rutb puildings are avaiable in ascordance with LK Building Cores
with regpact to wind and snaw laads. They are designed in strict
accordance with the tollowing British siandards and codes of prastice:

o8 548: Schedwe of weights of building malerials

ES5 4330 Weldabls structural steeis

BS ¢84R; Hot rolled stuctural stee: sections

BE BOEN: Structural use of slesbwork in bulfding.

858N 10218 Cold formec welded struciural sections,

858298 Part 1 - Coga of practize or cead and imposed foads.
B3 8309 Part 3 - Code of practiss for impased raof fazds.

GPs Chapter V  Besic daia for the design of buiidings,

Par 2: Chapter V, lopdings Part 2 - wind foads.

Rubb standard huiidings are designad tor & besic wind speed of
4Bm/sec (103mph), a 75 yaa- cziegory 3 exposure, and a basic snow
Ioad of 75kg/m®. Mast Rubb building ranges are alsc avallabie io US
BOCA code based on 35psf snow vad and 90mph wind fvad.

The pufidings can be designed to a higher wind load (e.g. 120 mph}
It customised projests. Higher snow inad capacity can be aghisved
3y reducing the modufar distznce benween trusses.

40 MATERIALS

4.1 The steej structure: The hot-dipped galvanised sleel structurs of
a Rubb byllding generally takes the iorm of a series of lallice ubular ot
box secton sles’ trames at 3 1o 5 metre sentres. Tubuler puding span
between each al the irames and provide ihe nezessary suppor for the

* tlanding. Each frame is compased ol smalier more manageabls .. .-

secvions, which bolt wgether on site. Buiidings spanning up io 80m are
available i any Jengih. The hol-dip galvanised coating of al steelwark
ofars exzefien: corrasion protextion with an estimated fife it excess ¢f
30 years, The high quality linisk provides excellent resisiance 1o
transporiation and erection damage.

42 The cladding: Al buildings are clad with ough PVC impregnated
polyester tabris. The sheets are seclinnad in scoordanse wilh the
length ol the building and joined with special overlap joints, These
foinis are waterprao{ and able to withstand vibratians caused by tigh
wings, The membrane is iensicned over the steel structure and
anchored 1o the foundations. The qualily iabric has a lite expectancy of
up 10 25 years depending on emiranmental conditions. Morgover, due
1o ease Of ereclion and attachmen, fhe cladding car be replaced
eazzily

4.2.1 Fabric guality: Rubb buidings erecied over 20 years ago stil
havs ineir anginal cladding. The fabric has been testad with respert to
lensile strength, etongation, tearing strength bursiing sirength, coaling
adhesior: and resislance 1o flexing according to BS 3424, The {abric is
flame refardan! and sell-extinguishing to BS 5438 Tes! 25 (lest
certificales are avaliabie on request).

Rubtt Quality 453 and 450 PYC impragnated Polyester Fabric

453 480
Fabric: Polyestes Polyesier
Construction: 9y glem? - plain t2 x 12/em? - 212
Diex: Weave 1100/1100 Panama 1100/1100
Tatal ‘Weight. Approx. 700g/m? Apprax. BOOg/im?
Thickness: Anprox. 0.7mm Approx. 0.8mm
Tensile Strength: 2200/2200/N/5em 30D0/3000/N/Sem
Tear Sirength: 450/450M (Tongue Tear)  10D0/B00N {Tongue Tear
Fire chasacienistics:  Seli-axtinguishing Self-axtinguishing
Flame relandani Flame retardant

4.2.2. Fabric options: Cofours
Virtualy any cotour is available on reguest, but our stantard
slock colowrs are:

® \White fransiucent fusually used lor roof sections for maximum
nailras caylight iransmission) @ Blue
® Oark Brown {off while inside) @ Nato Green {off white inside)

LY stabilised

For hat, trapica! climates we cap cHer fabric as abave which is UV
shanifised using an ex1a scaling containing Titanium Dioxic'e pigmant.
Camouilage / infra-red reflective

Membranes af PVC roated polyester fabric with external camoufiage
coipuring and infra-red reflestive material can be supphed.

NBC resistant

The siruciure can be suppied with an innger skin of polyethyiene or
polyprepylene which can mee! reguivemenis of nuzlgar, bacteriological
and chemical containment.

5.0 FOUNDATIONS )

Tne preparation of & site for a Rubb buiiding is usually the customer's
responsibility, Tnis would include site clsarance and construction of the
foundations, However, as previously mentionad, Rubb can act as the
main somtracicr on any project.

‘Foundation requiremens vary considerably depending upon tha
building size, intended period of exposure and on ground canditions.
The smaller bulldings may be fitted 1o 2 timber frame or & sisel
channel which can be bolted {o a suitable exisling concrate slab or
anchored by ground anchors or other aliernaiives. The larger bulldings
can be boliad 10 a purpose made concreie ring beam or fitted to a
steef baam which cotid be oolted to a suitable existing reinforced
conerete siab. '

The main frame of ihe bullding is designed for “pinned” bass
conditions. This resulis in relatively simple foundations, there being
anly nominal momenis applied to the base. The buildings can be

erected on an unevan surfacs o a sloping ared and will acseplhigh " §

differential seitiernent of the foundations.

For a permanent sowlion, most cuslomers provide & concrele slab
with 7ing beam on which 1o secure the butlding. A concrese upstand
¢an be either monclithic with foundation beams, or cast on top of an
existing slab. Composite acion in the latier case may be achievsd by
drifling the existing sia 2nd groufing in reinforcing bars arcund whick,
the cancrele forming the new upstand can be pourgc.

5.1 Buildings on wheels: Rubb buildings can be fited with wheels
using & conlinuout stee! foundation. The larger structures are fitea
with wheels and rur on ralls. Smaller shellers can be fittet! with rubibe:
Wied wheels,

continued




5.2 Litting a buliding: Wnen a bullding is o be lhed, a conlinuous
siee: foundaiion aiong the length of Ine struziure is essential.

This can be an angle or U-channel jor small units or I- beams lor
larger structures. Buildings car be lified using the correc! sling
armangement and lifling beam. Normally, 4 modules can be lilied using
a & legged sling wilhoul ihie need for a lifting beam .

FOUNDATION ALTERNATIVES

PV
MEMERANE

ALTERNATIVE1

CONGRETESLAR
WITHUPSTAND

ALTERNATIVEZ

Pyo
MEMBRANE

LEGSECTION PVG
MEMBRANE

ALTERNATIVES
LEGSECTION

T concreresLe
6.0 DOORS

Rubb buildirgs can be fitted with any door arrangement, Large doors
are preferably lotated in the gable ends. Doors up to 4.6m width
{denending on huliding corfiguration) ean be fitted in the side of a
bilding as standard. For cusiomised projecis farger doors in the side
are possible {see brochure).

Owr standard doors are as follows:

#® Access door (standard 0.8m wide x 2.0m high)

#® Roller shutter doors (up to 7.0m wide % 5.0m high)

® PV loiding doors (up to 5.5m wide x 4.4m high)

® Sliding aircrafi doors (up to 20m wide x 8.0m high)
® Folding aircraft doors (up to 1Bm wide x 7.0m high)

priding size permitting. We have supplies doors over
70m wide and up 1o 12m hign.

7.0 ELECTRICS AND LIGHTING -

The while iranslucent ropj provides & gopd leve! of natara! light during
day-light haurs. However, we can design and inslall complete lighting
and electrical requirements to suil the activity within the buitding.

All types and stangards of light fitfings and installations are available
ranging from the Fluorescent Baller, Mi-bay or Lo-bay typs 1o the
special purpose fame-prool and waler-praof fittings. Our builcings can
also be installed with emergency lighting 1o BS E266 and Fire Alarms
10 BS 5838, The complete instaligtion will be carried out in strict
atcoraance with the current L.E.E. Beguialions. Kit torm lighling can be
provided for connecting to genarators. All fittings can be aflached 1o, of
suspended from the building struclure. Savings on lighting costs due ta
the translucent roof membrane are substantial

~~"We can however, supply any door configurationrequirad, -~ = -

8.0 DOUBLE SKIN INSULATION

Heat logs can be reduced in pur buildings by the provision of an inner
skin atlached o the inner structure. By adding an insuiating material
belwsen the two skins, Il can be made to comply 1o the lates! British
Standards Building Regutations. Various ypes of insulating material
which can be used Io suil individual requirements / preferences
include, siandard glass fibre and Rockwool.

OUTER
MEMBRANE

INNER
MEMBRANE

9.0 VENTILATION

Ventifation is required io:

® Avoid condensation

® haintain air quality

® Avoid unpleasant heat exposure

As standard, the Rubk building s suppliad with ven! openings in the
gables to allow some natural ventilation. Other openings can be
paositioned in the side walls to provide & higher jevel of naturat
ventiiation. These openings can be fitted with veniitation fans to
provide the recommendad number of air changes per hour, to suit the
activity within the buliding. Special ventilation i.e. paint spray, iumes,
so0t and exhaust extraction can also be accommodated within

our services.

10.0 HEATING

As parl of the service we also underiake a comprehensive haating
instailation designed lo comply with individual requirements and
locations. We can utilise exisling scurces on site, i.e. gas, steam, LPG,
oll, eleciric etc. We can also undertake the supply gnd instaliation of ol
siorage lanks. Heating units including the re-circulation type can be
lozated either inside or butside the building and supplied with various
types of ductwork 1o provide the corect environmental conditions for
the activity within the buliding.

Where air movement is not considered desirable - e.g. Sports Halls,
radiant systems ulilising gas or electricity can be instatled.

11.0 DEHUMIDIFICATION

It is commenly heid that & store mus! be heated to prevent moistre
problems. This is nel the case and savings of up o 75% can be made
using dehumidification as compared to heating. Due 1o Ihe fact that
Aubb structures are covered in an air tight fabric they are ideal for
dehumidified storage. A ground sheet can easily be welded to the side
walis 10 prevent rising damp from any existing floor slab. Rubb can
supply complete dehumiditiad storage systems for use in existing

- warehouses and other bulldings. These may consist of total structures, -

cusiom it bags or drop shrouds.

12.0 AIR CONDITIONING

Air conditiorning can be provided for ihe whole or specific argas within
the building to suit 1he clients requiremen:s. In general, ali other pipe
services, €.g. compressed air, water, gas or oil can be insiatied.

13.0 AIRTIGHT AND LIGHT

INHIBITING STRUCTURES

Rubb has extensive experience in designing, manulacturing and
ergcling struciures which are required 10 be virlwally airight and at the
same time must inhioit ight ingress. Such structures are of parlicular
use in the waler treaiment sgclor where air tightness prevents
unpleasant adour escape, and algae growth is inhibiied by providing
light-proof conditians.
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14.0 SHELTERS RANGE

Rubti shelters nave a similar specilization to buiidings, bul because
they are designod for more temporary usage they de not conlorm to
UK Building Regulations lor wind and snow doads. Rubb manidaciore
standarg shelter kits in the THA, THB and TH ranges as showr in the
tables. Any length can be supphied in 3m fang madules {or all shalter
dasigns. Models THA, THB have venied pable ends which are weldad
to the first roof seclion for extra rigidity. All sheliers are easy to erecl by
unskiiad labour with no special foo! requiremants.

A typical kit comprises, steel trame, all fixings, PVC coatad 453
polyester fahric, integral steel ringbeam, vent ducl, single or double
lace up or folding door and ergction ¢ocumentation. Framework is hor-
dipped galvanised tubular steel. Joint design is mostly spring clip style
wilh lew loose bolls. The labric mambrane is sell-exiinguishing.

15.0 OPTIONAL EQUIPMENT/SERVICES

Door Alternatives

Rubb PYC folding door (inc.. as standard on THA and THB).
Steel roller shuner door.

Lace up doors {incl. as siandard on TH),

Persgnne! doors.

Foundalion Alternatives

Ground anchar kit for vingin land with stesl spikes.
Baliast weight kit {ballas: nol included).

Expansion balt kit for fas*ening 1o concrete.

Bolts for resin anchoring {hard core /asphalt).

Siee! foundation, hot dip gaivanised (incl. as standard on
THA and THB).

Kit for ilting

Ground sheset

All white fabric tropical quality
Lighting kit

Whesl system

Ciear windows

Customers’ company logo/name on shelter
Compiete erection and supervision
Ventilation fan

Ventilation ducts (incl. as standard on
THA and THE in each gable}

Sieel clad walls

PAPUD M apEp o

SEE BACK PAGE FOR
SPAN PROFILES OF
SHELTERS

16.0 WEIGHTS AND DIMENSIONS standard sheiters
TH RANGE

—
Dimensionstwxl)(m) %6 4x6 515x6 715
weghlncludinpeovorikg} 410 425 a44E 468
Waighioleach3mexl.(kg) 146 185 185 176
Standarddoor Single oxa 2 5y
opening(wxh)(m) [ Iaégup Ax2 ax2.5

THA RANGE
Dimensionsiwx)i{m} Bxf ]&xs 'lbxs 12x8
Weigitincludingcover{kg) 1098 1‘ 1652 1881 2288
Weighieleachamext.{«g) 281 P 3z 351 434
Stanaarddoor
opening wih){m)} 3.3%33 [35x3B 5x4.1 BiEx4.4
Volumefinm® perm*® flacrares 3.67 4.147 4.47 4.75
Snowleadingcapacity{kg/m % 108 a5 45 55

THB RANGE
Dimensions{wxf){m) 7x8 8.75x8 13x8
Weightincludingcover{kg) 1451 1757 2205 -

W\'eighluleachﬂmexl.(kg} 268 325 428 -

! Slandardaonr |

| openinglwxi{m} 3.0x2.7  {4.5%31 6.0x3.5 -

r\/nlumennm‘ perm? fioprares 3.1 3.51 3.85

17.0 SHIPPING

Rubb buildings and Shelte:s, being of modular construction can be
crated, strapped in bundies suitable for handling by crane or iruck,
or packed info standard iSO containers for shipping by sea, air,

reil or road.

8.0 ERECTION

Rubb buildings and Shelters are designed io be speedily erected with
minimum eguipment. Bulldings can be srected using cusiomers’ own
labour (we can assist by providing an erection supervisor an an hourly
basis}, or by a Rubb ereclion team a1 a fully inclusive price.

Rubb have extensive experiance in this field and can offer this service
anywhere in the world, improvising wilth minimum equipment

whare necessary.

19.0 QUALITY ASSURANCE

Rubb designs, manulactures and erecis structures which conform
fully with 130 9001 Quality Assuranze standards. Rubb alss meet
the requirements of Nalo and US military codes of conformity.
Leading insurance underwriters have, after exhaustive 1esting,
approved Rubb buildings, from a fire safety aspect, for housing
£57 Bm aircraft.

20.0 STANDARD PROFILES OF RUEBB SHELTERS a¥f dimensions in metres

RDS5 (RAPID DEPLOYMENT SHELTER) RANGE OF SHELTERS
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BVL RANGE OF BUILDINGS wih spans up to 80m. {not shown) and sidewalls up 1o 20m. adjusted to customer requirerments,
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; NV RANGE OF BUILDINGS with 5 i sinewalls. Aernative sidewalis pplicnal.
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BVE RANGE OF BUILDINGS Available in single span configurations, akternaiive sidewalls aptional.
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FOUNDATION ALTERNATIVES THA BANGE OF SHELTERS

TH RANGE: With the TH, na ioundation, I | LT
Irame is incluged, A loot plale is weided to T | ]

the botiom of Ive leg section. This can be H
balled 1o a wood foundation with coach we
SCrews or on to 2 stesl channe! loundation - =
snown in Tigs 3. and 2. e -

THA AND THE RANGE: With these il
. sheliers a confinuous s1eel angle ]
[ foundation ss included. ' ¥

Altamalive lsundation arrangements are ‘ |
shown in figs. 3, 4 and 5. T

£ ! l
7T/Lsesecn:w ’ THB RANGE OF SHELTERS
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N.B. Stieliers tc be liftad or fifed with whaals™ ™ - — I +1 2
require a stee! foundalion frame. f X \
T
IMPORTANT: The user is responsible for | \[ \ \
securing the structure to the ground, e 8 ———+ 4 5 B 7 ——] o
Depending on ground conditions, anchor
hooks may not be sufficient. Any addiional in the inlerests of produs! development Rubkb reserve the right 1o alter specifications
anchoring dawn arangements o secure the without grior notice. The information provide here is for guidance oniy and does not jorm
structure are tne users responsibility any part of contractural ofier.
Ve Bome Thae Waghl® RUBBBUILDINGSLTD.

Dukesway, TeamvalieyTradingEst,, Galeshead,

Tynel Wear NE110QEEnpiand.
Tel01914520211F 201914822516
email inlo 8 rubb.oe.uk

BUILDING SYSTEMS Made in Engiand, also US4 and Norway
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